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Chapter  1 
INTRODUCTION 

In  March,  1975 ,  the  Faculty  Senate  of  San  Diego 
State  University  (SDSU)  adopted  a  proposal  establishing 
a  "Teaching  and  Learning  Council."   This  council  was 
endowed  with  the  authority  to  grant  approval  for  new 
undergraduate  courses  leading  to  innovations  in  teaching 
and  learning  and  to  establish  a  university-wide  program 
of  lectures,  workshops,  and  symposia  to  encourage  new 
techniques  pertaining  to  both  teaching  and  learning.   In 
addition,  the  council  was  given  the  authority  to  admin- 
ister a  fund  of  monies  for  the  encouragement  of  new 
courses  and  study  programs  and  for  the  development  of 
evaluative  studies  of  teaching  and  learning  methods. 

To  take  advantage  of  the  opportunity  afforded  by 
the  council  to  study  innovative  approaches  to  education, 
the  Information  Systems  Department  of  the  School  of 
Business  Administration  obtained  a  special  focus  grant 
from  the  council  to  evaluate  the  use  of  educational 
technology  for  computer  skill  training.   This  thesis 
presents  the  results  of  the  work  performed  under  that 
grant. 


Statement  of  the  Problem 

A  primary  objective  of  the  Information  Systems 
Department  over  the  five-year  period  1975-1980  is  a 
reallocation  of  departmental  resources  to  be  accomplished 
by  shifting  faculty  energies  away  from  the  staffing  of 
the  lower  division  course  in  information  processing  and 
computer  programming  (BA-180)  toward  extended  offerings 
in  other  areas.   The  current  enrollment  in  BA-180  is  517 
students  per  semester  in  approximately  fifteen  course 
sections.   This  student  load  represents  63%  of  all  the 
undergraduate  course  offerings  of  the  Information 
Systems  Department.   The  BA-18  0  course  sections  are 
taught  using  conventional  face-to-face  instruction  by 
faculty  members  possessing  a  wide  range  of  experience 
and  competence. 

In  order  to  accomplish  the  shift  of  faculty 
resources  to  offerings  in  other  areas  of  information 
systems,  several  alternatives  are  possible  and  feasible: 

(a)  the  exclusive  use  of  graduate  teaching  assistants, 

(b)  large  lecture  sections  staffed  by  regular  faculty 
members  and  complemented  by  smaller  laboratory  sections 
supervised  by  graduate  assistants,  or  (c)  the  use  of 
some  form  of  educational  technology  such  as  instructional 
television,  programmed  instruction,  or  computer-aided 


instruction.   A  detailed  study  of  all  these  alternatives 
would,  of  necessity,  have  exceeded  the  time  span  afforded 
by  the  provisions  of  the  special  focus  grant  and  would 
have  required  more  flexibility  in  scheduling  classes  and 
instructors  and  in  assigning  students  than  was  feasible. 

Description  of  the  Study 

The  study  of  the  use  of  ITV  for  teaching  computer 
programming  was  conducted  during  the  fall  semester  of 
1975  and  the  spring  semester  of  197  6  in  the  School  of 
Business  Administration  of  SDSU.   It  was  conducted  to 
determine  both  the  effectiveness  of  the  use  of  ITV  as 
compared  with  conventional  face-to-face  instruction  and 
to  determine  student  attitudes  toward  the  use  of  the 
medium  of  ITV.   The  specific  computer  programming 
language  that  was  used  in  the  experiment  was  the  BASIC 
programming  language.   Although  the  FORTRAN  language  is 
normally  taught  in  the  BA-180  courses,  the  installation 
on  the  SDSU  campus  of  a  local  time-sharing  network 
generated  the  requirement  for  students  to  have  a  knowl- 
edge of  the  BASIC  language.   It  is  anticipated  that  this 
language  will  be  taught  in  all  BA-180  sections  in  the 
near  future. 

A  total  of  five  sections  of  BA-180,  comprising 
three  different  instructors  and  166  students,  was 


employed  in  the  study.   These  five  sections  were  divided 
into  three  control  groups  receiving  conventional  class- 
room instruction  and  three  experimental  groups  receiving 
ITV  instruction.   A  statistical  comparison  was  made  of 
the  effectiveness  of  the  ITV  relative  to  that  of  the 
conventional  instruction.   Additionally,  the  attitudes 
of  the  students  receiving  the  ITV  instruction  were 
measured  through  the  use  of  an  attitude  survey.   The 
details  of  the  experiments  conducted  will  be  covered  in 
the  Methodology  section  of  Chapter  3  of  this  thesis. 

Implications  of  the  Study 

The  results  of  this  study  could  lead  to  the  follow- 
ing benefits  for  the  School  of  Business  Administration 
and  for  its  students: 

1.  If  adopted,  the  use  of  ITV  could  reduce  the 
number  of  faculty  members  required  to  teach  BA-180 
through  the  employment  of  larger  class  enrollments  and 
the  use  of  graduate  teaching  assistants. 

2.  The  use  of  ITV  would  provide  more  standardized 
instruction  by  eliminating  the  differences  in  instructor 
experience  and  competence  that  presently  exist. 

3.  Those  portions  of  BA-180  taught  using  ITV  could 
be  provided  to  the  general  public  through  the  facilities 
of  the  KPBS  Public  Broadcasting  System. 


4.  ITV  could  be  used  by  other  schools  and  depart- 
ments of  SDSU  to  teach  computer  programming  to  those 
students  requiring  that  knowledge.   At  present,  BA-180 

is  a  required  course  for  students  of  the  School  of  Busi- 
ness Administration. 

5.  A  videotape  playback  unit  with  videotape 
lectures  on  computer  programming  could  be  set  up  in  an 
individual  learning  carrel  to  provide  extra  instruction 
for  students  experiencing  difficulties  during  their 
regular  classroom  course  work. 

Statement  of  the  Hypotheses 

The  following  research  hypotheses  were  posed  for 
the  experiments  conducted  during  this  study: 

Hypothesis  I:   There  is  no  significant  difference 
in  the  effectiveness  of  ITV  and  conventional  instruction 
in  teaching  a  computer  programming  language.   The  alter- 
native hypothesis  is  that  there  is  a  significant 
difference  in  the  effectiveness  of  the  two  methods  of 
instruction. 

Hypothesis  II:   The  attitudes  of  students  toward 
ITV  as  a  teaching  medium  are  neutral;  i.e.,  neither 
favorable  nor  unfavorable.   The  alternate  hypothesis  is 
that  student  attitudes  toward  ITV  are  not  neutral. 


Assumptions  of  the  Study 

The  following  major  assumptions  were  made  in  con- 
ducting the  research: 

1.  The  experimental  and  control  groups  selected  or 
assigned  were  representative  samples  of  the  population 
of  the  BA-180  students  at  SDSU.   This  is  considered  to 
be  a  valid  assumption  since  the  treatments  were  admin- 
istered to  standard  class  sections  at  representative 
times  during  the  day.   The  students  were  assigned  to  or 
selected  the  class  sections  on  a  somewhat  random  basis 
through  the  normal  registration  process.   In  addition, 
statistical  techniques  were  utilized  to  alleviate  some 
of  the  biases  which  may  have  existed  because  of  the 
sampling  procedures. 

2.  The  three  instructors  who  administered  the  con- 
ventional instruction  to  the  control  groups  were  at 
least  as  well  qualified  to  teach  computer  programming  as 
the  average  BA-180  instructor.   Table  1  provides  a  break- 
down of  the  backgrounds  and  qualifications  of  the  BA-180 
instructors  who  were  teaching  during  the  time  frame  of 
the  study.   The  first  three  in  the  list  are  the  instruc- 
tors who  were  involved  in  the  study. 

3.  The  content  of  the  subject  matter  presented  to 
the  control  groups  was  essentially  the  same  as  that 


presented  to  the  experimental  groups.  This  assumption 
was  made  on  the  basis  of  a  review  with  the  instructors 
of  the  course  outline  and  the  material  to  be  covered. 

Table  1 

Backgrounds  and  Qualifications 
of  BA-180  Instructors 
Fall  1975/Spring  1976 


Industrial 

Teaching 

Highest 

Experience 

Experience 

Instructor 

Degree 

Status 

(Years) 

(Years) 

la 

PhD 

Full 

time 

12 

9 

2a 

DBA 

Full 

time 

13 

7 

3a 

PhD 

Full 

time 

10 

5 

4 

DBA 

Full 

time 

7 

4% 

5 

EdD 

Full 

time 

0 

17 

6 

MBA 

Full 

time 

8 

7 

7 

MS 

Full 

time 

5 

8 

8 

MS 

Full 

time 

11 

4 

9 

MA 

Part 

time 

6 

13 

10 

MS 

Part 

time 

10 

4 

11 

MS 

Part 

time 

0 

3 

12 

MA 

Part 

time 

13 

14 

13 

MA 

Part 

time 

7 

7 

Instructors  involved  in  the  study. 


4.   The  sensitivities  of  the  two  achievement  tests 
that  were  utilized  to  measure  the  effectiveness  of  the 
two  teaching  methods  were  adequate  to  differentiate 
student  knowledge  of  the  subject  matter.   The  reliability 
of  these  instruments  was  tested,  and  both  were  designed 
to  have  a  high  degree  of  content  validity. 


Limitations  of  the  Study 

The  primary  limitations  of  this  study  are  common  to 
educational  research  in  general  and  to  effectiveness 
studies  of  teaching  methods  in  particular.   Similar 
limitations  in  other  studies  of  this  type  are  well 
documented  by  authorities  in  the  field  of  ITV  research 
such  as  Chu  and  Schramm  (1968) ,  Lindquist  (1953) , 
Lumsdaine  (1963) ,  Roshal  (1960) ,  etc.   Some  of  these 
limitations  of  the  study  are: 

1.  ITV  is  more  complex  than  the  research  that 
deals  with  it.   A  number  of  variables  are  clearly  at 
work  in  determining  what  and  how  an  individual  learns 
from  television.   These  variables  may  interact,  and, 
therefore,  no  simple  one  or  two-variable  experiment  can 
be  utilized  to  measure  completely  the  effectiveness  of 
the  medium. 

2.  Evaluative  experiments  of  the  nature  performed 
can  only  test  the  effectiveness  of  some    ITV  presentation 
(not  the  best  possible  nor  necessarily  a  representative 
one)  against  that  of  some   other  instructor  (not  the  best 
possible  instructor  nor  necessarily  a  representative 
one) .   Consequently,  any  generalization  may  be  difficult 
to  draw.   In  this  case,  however,  the  ITV  presentation 
was  judged  by  the  experimenter  to  be  fairly  poor  in 


quality  because  of  its  presentation  methods.   On  the 
other  hand,  the  instructors  administering  the  other 
teaching  method  were  all  very  capable,  competent  instruc- 
tors.  Thus,  the  study  actually  was  biased  in  favor  of 
the  conventional  instruction. 

3.  Administrative  conditions  required  that  the 
experiments  be  performed  on  intact  groups.   Therefore, 
true  random  sampling  was  not  possible.   Although  there 
can  be  no  assurance  that  the  groups  selected  were 
comparable  over  all  attributes,  the  research  design  and 
the  statistical  analysis  selected  tended  to  minimize  the 
effects  of  this  limitation. 

4.  Without  utilizing  impartial  outside  observers, 
there  can  be  no  guarantee  that  the  subject  matter  con- 
tent received  equal  coverage  or  emphasis  in  both  the 
control  and  experimental  groups.   This  situation 
actually  arose  in  one  of  the  experiments  because  all  of 
the  subject  matter  presented  to  the  experimental  group 
was  not  presented  to  the  control  group. 

Definitions  of  the  Terms  Used 

Instructional  Television  (ITV) :   The  term  "instruc- 
tional television"  in  the  context  of  this  study  is 
defined  as  the  use  of  the  SDSU  closed-circuit  television 
system  for  the  purpose  of  presenting  the  BASIC  videotape 
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instruction  series.   This  series  is  a  proprietary  course 
(No.  1695)  of  Advanced  Systems,  Inc.,  Elk  Grove  Village, 
Illinois.   It  consists  of  three  videotape  lectures  of 
approximately  30  minutes  per  lecture  and  was  selected 
primarily  since  it  was  the  only  self-contained  course  in 
BASIC  that  could  be  rented  within  the  budget  of  the 
special  focus  grant. 

Computer  Programmer  Aptitude  Battery  (CPAB) :   The 
CPAB  is  an  aptitude  battery  designed  and  published  by 
Science  Research  Associates  (Palormo,  1967)  to  aid  in 
selecting  personnel  for  computer  programmer  and  systems 
analyst  positions.   The  battery  consists  of  five  sepa- 
rately timed  tests  measuring  different  skills  and 
aptitudes.   The  total  time  allowed  for  completing  the 
battery  is  79  minutes. 

The  estimate  of  reliability  for  the  total  battery, 
derived  by  the  application  of  both  the  split-half  and 
the  Kuder-Richardson  Formula  20  methods,  is  .95.   The 
validity  was  tested  in  three  studies  of  students  in  a 
computer  programmer  school.   The  correlations  of  the 
total  battery  scores  with  grades  in  the  training  course 
were  .52,  .56,  and  .71.   These  correlations  are  all 
significant  at  or  beyond  the  .01  level.   In  addition, 
the  test  correlated  highly  with  the  Thurstone  Test  of 
Mental  Alertness  and  the  Programmer  Aptitude  Test 
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(Palormo,  1967,  pp.  11-13). 

Otis  Self-Administering  Tests  of  Mental  Ability 
(OSATMA) :   The  OSATMA  is  a  standard  test  of  mental 
ability  that  may  be  administered  in  20  minutes.   Accord- 
ing to  Kuder  (1949) ,  "For  purposes  of  prediction  of 
school  and  college  success,  the  tests  compare  favorably 
with  other  measures  of  general  ability"  (p.  331) .   He 
also  confirms  that  there  is  a  strong  relationship 
between  the  OSATMA  and  the  American  Council  on  Education 
Psychological  Examination  as  well  as  with  the  Wechsler- 
Bellevue  Test.   It  is  considered  to  be  among  the  easiest 
and  most  economical  to  administer  and  score  of  the 
general  ability  tests. 

ITV  Attitude  Survey:   The  attitude  test  adminis- 
tered to  the  students  in  the  experimental  groups  was 
developed  by  Tarn,  Gilman,  and  Sullins  (1971)  at  Indiana 
State  University.   The  survey  is  a  38-item  Likert- 
bipolar  scale  with  test  reliabilities  ranging  from  .96 
to  .99  as  computed  by  the  split-half  method.   The  valid- 
ity of  the  test  was  established  by  content-validation 
and  by  a  factor  analysis  of  construct  validity.   The 
factor  analysis  showed  that  all  of  the  items  loaded 
heavily  on  one  factor,  that  of  attitudes  toward  ITV. 
Appendix  A  contains  a  copy  of  the  attitude  survey. 
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Fall  Comparison  Experiment  (FCOMP) :   This  was  the 
first  ITV  experiment  conducted  in  this  study.   It 
consisted  of  a  comparison  of  the  effectiveness  of  two 
teaching  methods,  and  was  performed  on  one  class  of 
BA-180  students  in  the  fall  semester  of  1975.   The  class 
consisted  of  30  students  who  were  divided  into  experi- 
mental and  control  groups  of  15  students  each.   The 
class  met  once  a  week  on  Thursdays  at  1600  hours.   The 
experiment  was  conducted  over  a  five-week  period. 

Spring  Comparison  Experiment  Number  1  (SCOMP  1) : 
This  ITV  experiment  employed  two  classes  of  BA-180 
students  in  the  spring  semester  of  1976.   One  class  was 
designated  as  the  experimental  group,  and  one  class  was 
designated  as  the  control  group.   These  groups  consisted 
of  36  students  each,  with  the  experimental  group  meeting 
on  Mondays,  Wednesdays,  and  Fridays  at  0900  and  the 
control  group  meeting  on  the  same  days  at  1000.   The 
experiment  was  conducted  over  a  three-week  period. 

Spring  Comparison  Experiment  Number  2  (SCOMP  2): 
This  experiment  was  similar  to  that  of  SCOMP  1  with  the 
exception  that  the  control  group  was  taught  by  a  differ- 
ent instructor.   The  experimental  group  of  34  students 
met  on  Tuesdays  and  Thursdays  at  1100,  and  the  control 
group  of  30  students  met  on  the  same  days  at  0800  over  a 
three-week  period. 
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BASIC  Achievement  Posttests:   These  achievement 
posttests  were  the  instruments  administered  to  the 
subjects  at  the  completion  of  the  experiments  to  measure 
their  knowledge  of  BASIC  programming  concepts  and  prac- 
tices.  The  test  for  the  FCOMP  consisted  of  22  multiple 
choice  questions  and  5  programming  problems  and  was 
graded  on  the  basis  of  100  possible  points.   The  tests 
for  the  SCOMP  1  and  2  experiments  consisted  of  30 
multiple  choice  questions  and  was  graded  on  the  basis  of 
30  possible  points.   The  details  of  the  validity  and 
reliability  of  these  tests  are  discussed  in  Chapter  3. 
Appendix  B  contains  a  copy  of  the  test  used  for  the 
FCOMP  experiment,  and  Appendix  C  contains  a  copy  of  the 
test  for  the  SCOMP  1  and  2  experiments. 


Chapter  2 

REVIEW  OF  THE  LITERATURE 

Background 

Educational  media  include  the  major  technological 
means  for  the  improvement  of  instruction.   Motion  pic- 
tures, television,  slides,  programmed  texts,  computer- 
assisted  instruction,  and  teaching  machines  are  all 
examples  of  technological  innovations  which  have  been 
pressed  into  service  to  aid  in  the  process  of  learning. 
The  two  major  functions  of  educational  media,  as  delin- 
eated by  Morris  (19  63)  ,  are  to  either  supplement  the 
teacher  by  increasing  his  effectiveness  in  the  classroom 
or  to  replace  the  teacher  by  utilizing  media  alone  for 
instruction.   Media  may  thus  be  used  to  enrich  existing 
instruction  or  to  improve  overall  productivity  through 
instructional  systems  which  do  not  depend  on  the  teacher 
for  routine  presentation  of  instructional  material. 

When  television  was  proved  workable  in  1927  in  the 
United  States,  educators  rapidly  recognized  its  potential 
for  instructional  purposes.   The  addition  of  the  sight 
dimension  to  the  broadcasting  medium  made  television 
naturally  applicable  to  many  types  of  instruction,  and 
it  became  a  practical  tool  to  enrich  and  supplement  the 
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teacher-learning  process  with  concomitant  gains  to  both 
(Taylor,  1967,  p.  133) . 

One  of  the  first  reported  ventures  in  the  use  of 
ITV  was  initiated  at  the  University  of  Iowa  in  1932, 
followed  closely  by  experiments  in  its  use  at  Purdue  and 
Kansas  State  universities  (Kurtz,  1959).   The  armed 
services  and  industry  were  also  among  the  early  users  of 
television  as  an  instructional  medium.   Since  that  time, 
ITV  has  grown  rapidly;  and  as  early  as  1966,  there  were 
estimated  to  be  in  the  neighborhood  of  1,000  closed- 
circuit  ITV  installations  in  the  United  States.   In 
regard  to  its  place  in  the  field  of  education,  Gumpert 
(1967)  said  that  television: 

.  .  .  has  been  used  as  a  total  method  of 
teaching,  in  a  complementary  fashion  in  which 
television  is  integrated  into  the  classroom 
lesson  structure,  and  in  a  supplementary  manner 
where  students  view  the  material  outside  the 
classroom  on  their  own  time  for  the  purpose  of 
review,  preview,  or  enrichment.   (p.  177) 

Much  has  been  written  on  the  adaptation  of  tele- 
vision as  an  instructional  medium.   Hundreds  of  studies 
have  been  conducted  on  the  effectiveness,  feasibility, 
and  student/instructor  attitudes  toward  ITV.   The  trend 
of  the  research,  however,  has  shifted  somewhat  from  those 
areas  of  study  to  the  examination  of  how  ITV  can  best  be 
used  to  enhance  a  learning  situation.   Since  the  scope  of 
this  study  is  primarily  limited  to  the  use  of  ITV  in  a 
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specific  course  of  instruction,  the  review  of  the  litera- 
ture was  confined  for  the  most  part  to  the  effectiveness 
of  ITV  as  a  teaching  medium  and  not  to  how  ITV  aids 
learning  in  general. 

The  bulk  of  the  research  work  on  the  subject  of  ITV 
has  been  summarized  by  authors  such  as  Allen  (1959,  1960, 
1968),  Chu  and  Schramm  (1968),  Kumata  (1956,  1960),  Reid 
and  MacLennan  (1967) ,  and  Seibert  (1973) .   The  findings 
of  these  authors  and  the  results  of  more  recent  and  more 
definitive  studies  in  applicable  fields  will  be  pre- 
sented in  this  chapter.   The  primary  emphasis  is  on  two 
categories  of  studies,  comparative  effectiveness  studies 
and  attitude  studies. 

Effectiveness  Studies 

Survey  Studies  of  the 
Effectiveness  of  ITV 

"Studies  comparing  the  effectiveness  of  televised 
instruction  with  face-to-face  (conventional)  instruction 
by  a  teacher  represent  the  largest  category  of  compara- 
tive effectiveness  studies"  (Campeau,  1967,  p.  104). 
One  of  the  first  surveys  of  effectiveness  studies  was 
that  of  Kumata  (1956) .   In  a  second  survey,  Kumata  (1960) 
reported  on  this  original  summary  of  television  research 
by  stating: 
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(1)  On  subject-matter  tests,  no  significant 
differences  was  the  overwhelming  finding  in 
comparisons  of  television  students  with 
conventionally  taught  students.   (2)  On  short- 
term  retention  tests  on  subject-matter  content, 
the  usual  finding  was  that  of  no  significant 
difference  between  TV  and  conventionally 
taught  students.   (p.  177) 

He  then  went  on  to  reexamine  his  1956  findings  in  the 

light  of  a  number  of  additional  studies  conducted  in  the 

three-year  period  1956-1959.   He  found: 

We  have  had  a  great  many  more  findings  which 
report  no  significant  differences.   There  has 
been  an  increase  in  the  number  of  studies  which 
report  significant  differences  in  favor  of 
television  ....  The  mode  of  presentation, 
TV  or  face-to-face,  has  no  differential  effect 
upon  retention  of  subject  matter  ....  If  we 
look  at  studies  conducted  at  the  grade  school, 
high  school,  and  university  levels,  we  find 
that  TV  shows  superiority  at  the  lower  levels, 
(pp.  180-184) 

Holmes  (1959)  reported  that  in  281  comparisons,  he 
found  246  which  produced  no  significant  differences 
between  ITV  and  face-to-face  instruction.   Allen  (1959, 
1960,  1968)  also  found  that  the  bulk  of  studies  that  he 
examined  showed  no  significant  differences  between  the 
achievement  levels  of  students  taught  by  the  two  methods. 

Schramm  (1962)  summarized  the  results  of  393  exper- 
imental comparisons,  including  a  considerable  number  of 
unpublished  studies.   He  reported  that  of  those  compari- 
sons involving  college  level  instruction,  255  showed  no 
significant  differences,  83  were  significant  in  favor  of 
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ITV,  and  55  were  significant  in  favor  of  conventional 

instruction.   In  a  later  examination  of  202  comparisons 

at  the  college  level,  Chu  and  Schramm  (1968)  reported  no 

significant  differences  in  152  comparisons,  22  in  favor 

of  ITV,  and  28  in  favor  of  conventional  instruction. 

Greenhill  (1967) ,  commenting  on  the  summary  of 

research  conducted  by  Reid  and  MacLennan  (1967),  stated: 

The  vast  majority  of  these  studies  has  revealed 
"no  significant  differences"  in  measured  perfor- 
mance between  students  who  were  instructed  via 
television  and  those  who  were  taught  directly. 
A  few  studies  have  shown  differences  in  favor  of 
television,  and  a  few  others  have  found  differ- 
ences in  the  other  direction.   In  some  instances, 
differences  that  were  found  on  immediate  tests  of 
learning  disappeared  when  students  were  retested 
after  a  delay  of  a  few  days  or  weeks.   (p.  2) 

From  an  examination  of  approximately  400  quantitative 

studies  in  the  United  States,  Saettler  (1968)  concluded 

that  it  seemed  apparent  that  some  students  would  learn 

more  from  television  instruction,  some  less,  so  that, 

overall,  classroom  television  makes  no  significant 

difference  in  the  amount  of  information  imparted  to 

students  (pp.  339-343)  . 

In  an  analysis  of  34  8  comparisons  made  at  the 

college  level,  Dubin  and  Hedley  (1969)  concluded: 

In  the  most  intensive  analysis  across  many 
studies  yet  made,  we  can  find  no  evidence 
to  dispute  the  conclusion  that  one-way  tele- 
vision is  as  good  as  other  college  instruc- 
tional media.   (p.  2) 


19 


Barrington  (1966) ,  Gordon  (1970) ,  and  Kittross  (1967) 

also  reported  similar  findings  of  a  predominance  of  no 

significant   difference    results  in  their  summaries  of  ITV 
research. 

Effectiveness  Studies  in 
Specific  Fields 

One  of  the  primary  questions  relevant  to  the  study 
reported  in  this  thesis  is  whether  television  instruc- 
tion lends  itself  to  the  educational  objectives  of  com- 
puter programming.   It  is  important  to  realize  that 
various  educational  objectives  represent  different  kinds 
of  learning,  and,  for  each  of  these  objectives,  the 
external  conditions  of  learning  may  be  quite  different 
(Gagne,  1965;  Hilgard,  1956) .   Carpenter  (1960) ,  comment- 
ing on  research  findings  on  ITV,  pointed  out  the  need  to 
work  on  the  problem  of  defining  the  particular  teaching- 
learning  functions  for  different  kinds  of  specific  learn- 
ing. 

No  effectiveness  studies  specifically  related  to 
the  use  of  ITV  in  teaching  computer  programming  could  be 
found  in  the  literature  on  ITV  research.   Both  a  manual 
search  and  a  computer  search,  conducted  through  the  use 
of  the  DIALOGUE  proprietary  information  retrieval  system 
of  the  Lockheed  Palo  Alto  Research  Laboratory,  were  made 
in  the  attempt  to  locate  this  information. 
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As  no  specific  evidence  concerning  the  use  of  ITV 
in  computer  programming  instruction  was  available,  it 
was  deemed  appropriate  to  generalize  from  other  cate- 
gories of  instruction  which  exhibit  similar  learning 
conditions  to  those  required  for  computer  programming. 
The  different  fields  of  learning  which  are  normally- 
categorized  in  the  ITV  research  literature  are  those  of 
mathematics,  science,  humanities,  industrial  arts, 
social  science,  and  psychology.   From  these  categories, 
the  most  appropriate  ones  from  which  to  generalize  with 
respect  to  computer  programming  seemed  to  be  those  of 
mathematics  and  science. 

Stanley  (1952)  quizzed  teachers  whose  classes  had 
viewed  ITV  presentations  in  many  subject  areas.   These 
teachers  reported  that  demonstrations  and  lessons  in 
science  could  be  more  effectively  handled  by  ITV  than 
could  other  educational  disciplines.   Becker  (1954) 
conducted  a  questionnaire  survey  of  school  administra- 
tors on  what  kinds  of  television  programs  would  be  most 
profitable.   The  respondents  listed  science  as  the  best 
area  for  television.   Schramm  (1962)  reported  that  some 
subject  matter  had  been  taught  by  ITV  more  effectively 
than  others,  and  that  this  medium  of  instruction  had  been 
more  successful  in  the  fields  of  mathematics  and  science 
than  in  other  fields.   In  the  mathematics  field,  86.5% 
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of  the  TV  groups  did  as  well  or  better  than  conventional 
instruction  control  groups;  and  in  the  science  field, 
90.5%  did  as  well  or  better  than  the  control  groups.   In 
other  fields  such  as  humanities,  social  sciences,  etc., 
the  ITV  had  a  lower  success  rate  when  compared  with  con- 
ventional instruction.   In  a  later  report,  Chu  and 
Schramm  (1968,  p.  10)  stated:   "So  far  as  we  can  tell 
from  available  research  evidence,  there  is  no  general 
area  where  television  cannot  be  used  efficiently  to 
teach  the  students."   In  this  same  study,  they  reported 
that  89.2%  of  the  mathematics  groups  and  86.0%  of  the 
science  groups  receiving  ITV  instruction  did  as  well  or 
better  than  the  control  groups. 

McKeachie  (1963)  tested  a  hypothesis  that  ITV  would 
be  of  the  most  value  in  courses  that  depended  upon  visual 
presentation  of  information,  and,  consequently,  that  ITV 
would  be  more  effective  in  science  and  engineering  than 
in  other  courses.   Primarily  basing  his  contentions  on 
evidence  obtained  during  large-scale  research  conducted 
at  Pennsylvania  State  University  (Carpenter  &  Greenhill, 
1955,  1958)  and  Purdue  University  (Seibert  &  Honig, 
1959),  McKeachie  stated  that  the  "evidence  is  in  line 
with  our  hypothesis  but  certainly  not  conclusive"  (p. 
1152).   Dubin  and  Hedley  (1969,  p.  15)  found  in  their 
survey  of  ITV  research  that  of  106  comparisons  of  courses 
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that  fell  in  the  mathematics  and  science  area,  there  was 
no  difference  in  the  effectiveness  of  the  medium  of 
instruction. 

Attitude  Studies 

The  second  area  of  the  literature  on  ITV  research 
that  was  examined  was  that  of  student  and  instructor 
attitudes  toward  television  as  a  teaching  medium.   The 
principal  direct  users  of  ITV  are  professors  and,  conse- 
quently, their  attitudes  toward  the  medium  probably  play 
a  significant  role  in  the  adoption  of  ITV.   According  to 
Chu  and  Schramm  (1968,  p.  61),  "There  is  good  reason  to 
think  that  some  resistance  among  teachers  has  been 
aroused  wherever  and  whenever  television  has  been  intro- 
duced for  purposes  of  direct  teaching."   They  point  out 
further  that  the  uneasiness  and  opposition  caused  by  ITV 
will  probably  "be  greater  where  the  schedules  are  less 
flexible  and  where  teachers  set  greater  store  by  their 
own  subject-matter  expertise  and  their  ability  to 
lecture;  e.g.,  in  secondary  school  and  college"  (p.  61). 

After  a  comprehensive  study  of  instructor  attitudes 
toward  television  teaching,  Dubin  and  Hedley  (1969)  con- 
cluded that:   (a)  there  are  more  professors  with  favor- 
able attitudes  toward  ITV  than  there  are  professors  with 
unfavorable  attitudes,  (b)  professors  in  some  academic 
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disciplines  have  attitudes  more  favorable  toward  ITV 
than  professors  in  other  disciplines,  (c)  if  television 
is  used  by  professors,  it  is  liked  by  those  professors, 
(d)  instructors  in  large  class  sections  have  more  posi- 
tive attitudes  toward  ITV  than  other  instructors,  (e) 
regular  teaching  by  television  generates  more  unfavorable 
and  less  neutral  attitudes,  and  (f)  faculty  perceive 
students'  reactions  to  television  instruction  to  be  more 
negative  than  the  actual  student  reaction. 

More  important  for  the  purposes  of  this  study  is  the 
question  of  student  attitudes.   Kumata  (1956)  warned, 
however,  that: 

Studies  of  attitudes  towards  television  by 
students  who  have  been  students  in  TV  courses 
should  be  interpreted  with  extreme  caution 
because  the  effect  of  immediate  experience  of 
television  instruction  may  result  in  higher 
ratings  in  favor  of  television.   (p.  18) 

In  a  similar  vein,  Davis  and  Johnson  (1966)  concluded: 

"When  data  are  summarized  across  courses,  it  is  clear 

that  most  students  prefer  the  conditions  under  which 

they  actually  receive  the  course  lecture  material"  (p. 

17) .   Dubin  and  Hedley  (1969)  preview  their  study  of 

student  attitudes  by  saying  that  students  are: 

.  .  .  passive  acceptant  consumers  of  what- 
ever teaching  methods  and  media  professors  are 
willing  to  provide.   This  passive  consumer  orien- 
tation must  be  kept  in  mind  for  it  definitely 
colors  the  ways  students  view  ETV.   (p.  74) 
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These  warnings  must  be  taken  into  consideration  when 
examining  the  empirical  evidence  concerning  student 
attitudes  toward  ITV. 

The  results  of  the  Dubin  and  Hedley  (1969)  study 
showed  that  (a)  students  receive  ITV  favorably  and  are 
even  more  favorable  toward  the  ITV  medium  after  they 
have  experienced  it,  (b)  students  are  more  favorable 
toward  ITV  in  general  than  they  are  toward  the  partic- 
ular televised  courses  which  they  may  have  received, 
(c)  given  a  choice  between  a  televised  and  a  conventional 
course,  most  students  do  not   prefer  television,  (d) 
faced  with  the  choice  between  a  televised  course  and  a 
large  lecture  course,  students  change  their  attitude  in 
favor  of  ITV,  and  (e)  if  students  feel  they  can  get  a 
better  lecturer  in  an  ITV  course,  they  will  choose  the 
ITV  presentation. 

In  the  only  research  located  that  specifically  con- 
sidered the  use  of  ITV  in  teaching  computer  programming, 
Bailey  (1972)  conducted  a  study  of  university  student 
attitudes  toward  an  ITV  presentation  of  a  computer  pro- 
gramming language  by  using  both  a  behavioral  approach 
and  an  attitude  survey.   In  the  behavioral  study,  he 
gave  the  students  a  choice  of  attending  ITV  or  conven- 
tional instruction  sessions.   The  results  showed  that 
69%  of  the  students  attended  the  ITV  sessions  50%  or 
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more  of  the  total  number  of  times  they  attended  class. 
From  the  attitude  survey,  he  found  that  attitudes  toward 
ITV  changed  and  became  less  negative  during  the  course 
of  the  experiment. 

The  relationship  between  attitudes  toward  ITV  and 
learning  from  it  is  an  important  issue.   In  his  research, 
Merrill  (1956)  found  no  significant  relationship  between 
the  liking  and  the  learning  scales.   Whiting  (1961) 
found  that  students  who  were  relatively  neutral  toward 
ITV  made  higher  grades  than  those  who  favored  ITV, 
although  the  latter  scored  higher  than  those  who  dis- 
liked television  teaching.   Chu  and  Schramm  (19  68,  p. 
67)  commented  that:   "The  conclusion  seems  to  be,  not 
that  favorable  attitudes  are  always  unrelated  to  effec- 
tive learning,  but  that  favorable  attitudes  are  not 
always  necessary  for  it."   Greenhill  (1967)  said  that: 

In  summary,  most  of  the  studies  of  students' 
attitudes  toward  instructional  methods  have 
found  little  or  no  relationship  between 
attitude  toward  or  preference  for  different 
methods  of  instruction,  and  actual  measured 
learning  from  those  methods.   (pp.  12-13) 

Summary  of  the  Research  Literature 

The  results  of  the  ITV  research  reported  in  the 
literature  are  inconclusive  in  answering  the  questions 
of  whether  ITV  is  more  effective  than  conventional 
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instruction  and  whether  attitudes  toward  ITV  are  posi- 
tive.  Although  the  literature  predominately  reports  the 
same  results  as  far  as  effectiveness  is  concerned — no 
significant   differences — perhaps  Chu  and  Schramm  (1968) 
present  the  best  possible  synopsis  of  the  research  when 
they  state: 

For  one  thing,  it  has  become  clear  that  there 
is  no  longer  any  reason  to  raise  the  question 
whether  instructional  television  can  serve  as 
an  efficient  tool  of  learning.   This  is  not 
to  say  that  it  always  does.      But  the  evidence 
is  now  overwhelming  that  it  can,    and,  under 
favorable  circumstances,  does.   This  evidence 
now  comes  from  many  countries,  from  studies 
of  all  ages  from  preschool  to  adults,  and 
from  a  great  variety  of  subject  matter  and 
learning  objectives.   The  questions  worth 
asking  are  no  longer  whether  students  can 
learn  from  it,  but  rather,  (1)  does  the  situa- 
tion call  for  it?  and  (2)  how,  in  the  given 
situation,  can  it  be  used  effectively?   (p.  98) 

As  in  the  case  of  the  effectiveness  studies,  the 
combined  results  of  ITV  attitude  studies  are  inconclu- 
sive.  It  is  important,  however,  to  note  that  the 
research  does  not  indicate  that,  in  general,  there  is  a 
negative  attitude  toward  ITV.   As  stated  by  Greenhill 
(1967)  : 

There  have  been  many  studies,  the  results  of 
which  have  varied  tremendously.   In  some  situa- 
tions students  have  been  quite  negative  to 
televised  instruction;  in  others  they  have  been 
highly  favorable;  in  many  studies  they  have  been 
neutral.   It  is  difficult  to  sum  up  the  trend 
of  student  opinions.   Students'  opinions  are 
most  probably  a  function  of  the  attitudes  of 
their  teachers  or  of  the  quality  of  the 
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instruction  presented  to  them  by  means  of  tele- 
vision.  In  most  cases  it  would  appear  that 
students'  attitudes  have  not  been  a  serious 
barrier  to  the  use  of  instructional  television. 
On  the  other  hand,  faculty  attitudes  have 
often  been  somewhat  more  negative  than  those  of 
students,  and  in  many  institutions  of  higher 
education,  negative  attitudes  of  the  faculty 
have  been  the  greatest  impediment  to  the  use  of 
television.   However,  when  the  need  to  use 
television  is  clearly  explained  and  justified 
(for  example,  by  increasing  student  enrollments, 
or  an  actual  shortage  of  faculty) ,  there  are 
usually  sufficient  numbers  of  good  teachers  who 
are  willing  to  teach  on  television  to  make  its 
use  viable.   (p.  12) 

The  common  theme  that  pervades  the  literature  is 
that  ITV  can  be  used  in  many  ways  to  meet  a  number  of 
different  needs.   It  is  able  to  motivate  learning, 
magnify  demonstrations  of  all  types,  widen  and  enrich 
good  existing  instructional  programs,  bring  weak  instruc- 
tional programs  to  acceptable  levels,  accelerate  profes- 
sional growth  of  faculty,  and  provide  a  means  for 
outstanding  teachers  to  reach  more  students.   However, 
by  itself,  ITV  is  only  an  electronic  tool  that  may  be 
compared  to  a  hollow  pipe:   It  is  capable  of  transport- 
ing, from  one  end  to  the  other,  whatever  is  fed  into  it. 
Only  after  a  determination  is  made  of  what  it  is  that  is 
to  be  communicated  is  it  possible  to  select  the  medium 
or  the  combination  of  media  that  can  do  the  best  job  of 
teaching. 
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Criticisms  of  ITV  Research 

The  four  major  criticisms  of  the  research  which  has 
been  conducted  on  ITV  as  a  teaching  medium  and  noted  by 
such  authors  as  Gordon  (1970) ,  Greenhill  (1967)  ,  Ives 
(1971) ,  Kittross  (1967)  ,  Lumsdaine  (1963)  ,  and  Stickell 
(1963)  are: 

1.  Many  of  the  studies  have  deficiencies  in  their 
experimental  designs.   The  use  of  nonrandomly  selected 
groups  and  the  uncontrolled  mixing  of  variables  are  the 
most  commonly  noted  of  these  deficiencies. 

2.  The  measuring  instruments  used  to  determine 
effectiveness  and  attitudes  are  not  sharp  enough  to 
adequately  determine  whether  differences  actually  exist. 

3.  The  statistical  techniques  used  are  inadequate 
to  compensate  for  weaknesses  in  the  experimental  designs, 

4.  While  many  generalizations  are  made,  based  on 
the  results  of  comparative  studies  of  ITV  and  other 
media,  the  only  generalizations  that  should  be  made  are 
to  those  populations  closely  related  to  the  actual 
samples  and  to  the  conditions  that  exist  in  any  partic- 
ular study. 


Chapter  3 

METHODOLOGY 

The  overall  study  consisted  of  three  separate  com- 
parison studies  of  the  effectiveness  of  the  medium  of 
ITV  with  that  of  the  medium  of  conventional  face-to-face 
instruction  for  teaching  the  BASIC  programming  language. 
The  methodology  was  similar  for  all  three  experiments; 
however,  there  were  some  differences  in  the  selection  of 
subjects  and  in  the  statistical  methods  employed  to 
evaluate  the  results.   In  general,  the  methodology  for 
all  the  comparison  experiments  will  be  discussed  simul- 
taneously in  this  section;  but,  where  differences  exist, 
they  will  be  noted. 

Subject  Selection 

The  subjects  for  the  FCOMP  were  the  30  students 
enrolled  in  one  section  of  BA-180.   This  particular 
intact  section  was  not  selected  at  random  but  was  chosen 
for  administrative  reasons.   The  subjects  for  the  SCOMP  1 
and  the  SCOMP  2  experiments  were  the  136  students  in 
four  sections  of  BA-180.   These  class  sections  were 
selected  on  the  basis  of  the  fact  that  the  BASIC  program- 
ming language  was  to  be  taught  in  those  sections  in  lieu 
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of  the  FORTRAN  language  which  is  normally  taught  in 
BA-180.   Two  students  in  these  sections  were  excluded 
from  the  study  because  they  had  had  previous  computer 
programming  experience. 

Experimental  Design 

The  design  of  the  three  experiments  was  based  on  one 
presented  by  Campbell  and  Stanley  (1966).   This  design  is 
considered  by  them  (p.  13)  to  be  the  most  widely  used  of 
their  three    true    experimental    designs .       Similar  designs 
are  also  recommended  for  experiments  of  this  type  by 
other  research  design  authorities  (Cochran  &  Cox,  1957; 
Edwards,  1968;  Fisher,  1951;  Lindquist,  1953) . 

The  following  diagram  illustrates  the  form  of  the 
design: 

R     01  X     02 

R    0X         02 

R  =  Random  assignments  to  groups  (FCOMP) 

Random  assignments  of  groups  to  treatments 
(SCOMP  1  and  SCOMP  2) 

0,  =  CPAB  and  OSATMA  pretests  (FCOMP) 
OSATMA  pretest  (SCOMP  1  and  2) 

X  =  ITV  instructional  treatment 

0~  =  BASIC  achievement  posttest 

This  design  was  selected  primarily  for  its  high 
degree  of  internal  validity  which  asks  the  question: 
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Did  the  experimental  treatment  make  a  difference  in  the 
experiment?   According  to  Campbell  and  Stanley  (1966, 
p.  8)  the  design  may  be  used  to  control  for  all  the  fac- 
tors which  might  jeopardize  internal  validity  such  as 
history,  testing,  mortality,  etc. 

On  the  other  hand,  the  external  validity  which  asks 
the  question  of  generalizability  may  be  questionable  in 
this  design  because  of  the  effects  of  the  interaction  of 
the  pretesting  and  the  treatments,  the  interaction  of 
the  selection  of  subjects,  and  the  reactive  arrangements 
(the  Hawthorne   effect) .   For  its  use  in  this  study, 
there  was  little  chance  that  the  pretests  would  interact 
with  the  treatments  because  neither  of  the  pretests 
utilized  altered  the  educational  effects  of  the  treat- 
ments.  With  respect  to  the  interaction  of  the  selection 
of  subjects  and  the  treatments,  it  was  assumed  that  the 
BA-180  classes  selected  were  representative  of  the  popu- 
lation of  all  BA-180  classes.   As  no  specific  action  was 
taken  to  control  the  reactive  arrangements,  it  is  pos- 
sible that  this  factor  did  exist  and  was  a  source  of 
invalidity.   Campbell  and  Stanley  (1966,  p.  20),  however, 
indicate  that  this  problem  should  not  be  a  barrier  to 
experimentation  and  that  "where  such  reactive    arrange- 
ments   are  unavoidable,  internally  valid  experiments  of 
this  type  should  by  all  means  be  continued." 
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The  designs  of  the  SCOMP  1  and  2  experiments  were 

very  similar  to  that  of  the  FCOMP .   The  exceptions  were 

that  intact  classes  rather  than  individual  subjects  were 

assigned  randomly  as  either  control  or  experimental 

groups,  and  that  only  one  pretest,  the  OSATMA  test,  was 

used  in  each  of  the  two  experiments.   Although  the  lack 

of  random  selection  of  subjects  made  the  design  slightly 

weaker,  it  was  administratively  unavoidable.   As  stated 

by  Kerlinger  (1973) : 

One  of  the  major  difficulties  of  educational 
and  sociological  research  is  our  inability  to  set 
up  experimental  groups  at  will.   Administrators 
and  teachers,  for  example,  are  understandably 
reluctant  to  break  up  classes.   The  investigator 
often  must  use  classes  and  other  groups  intact. 
(p.  373) 

While  this  is  a  recognized  problem,  there  are  techniques, 
such  as  the  analysis  of  covariance,  which  make  it  pos- 
sible to  control  possible  class  differences  statisti- 
cally. 

The  use  of  only  one  pretest  in  the  SCOMP  1  and  2 
experiments  was  an  administrative  decision  in  that  too 
much  valuable  class  time  would  have  been  required  to 
administer  the  CPAB  pretest  to  the  four  classes.   As 
discussed  fully  in  the  later  description  of  the  statis- 
tical methods  used  for  evaluation,  this  factor  had  only 
a  slight  effect  on  the  precision  of  the  experiments. 
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Sampling  Procedures 

In  the  FCOMP  experiment,  the  30  students  were 
assigned  randomly  by  the  use  of  random  numbers  to  the 
experimental  (ITV)  and  control  (conventional  instruction) 
groups.   Two-digit  random  numbers  (Ker linger,  1973,  pp. 
714-717)  were  assigned  to  each  of  the  students.   These 
numbers  were  then  rank  ordered  and  split  into  two  groups 
at  the  median  point.   A  fair  coin  was  flipped  to  randomly 
assign  the  groups  of  students  thus  selected  to  treat- 
ments. 

In  the  SCOMP  1  and  2  experiments,  intact  classes 
were  randomly  assigned  to  treatments  through  the  flip  of 
a  fair  coin.   The  lack  of  randomization  did  serve  as  a 
possible  source  of  external  invalidity,  but  the  assump- 
tion was  made  that  the  classes  selected  were  representa- 
tive of  the  population  to  which  the  results  were  to  be 
generalized.   In  addition,  the  statistical  method  used 
to  evaluate  the  data  minimized  the  invalidity. 

Level  of  Measurement  for  Data 

According  to  Kerlinger  (1973,  p.  439):   "Intelli- 
gence, aptitude,  and  personality  test  scores  are,  basi- 
cally   and    strictly    speaking ,  ordinal.   They  indicate 
.  .  .  the  rank-order   positions    of  the  individuals."   He 
goes  on  to  say,  however,  that  "Though  most  psychological 
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scales  are  basically  ordinal,  we  can  with  considerable 
assurance  often  assume  equality  of  intervals"  (p.  440) . 
He  contends  then  that  a  pragmatic  view  can  be  taken,  and, 
if  care  is  taken  in  interpreting  the  data  and  the  infer- 
ences from  the  data,  psychological  scales  may  be  treated 
as  interval  measurements.   Guilford  (1954,  p.  15)  also 
states  a  similar  view  in  that  some  data  "approach  the 
condition  of  equal  units  sufficiently  well  that  there  is 
tolerable  error  in  applying  the  various  statistics  that 
call  for  them. " 

On  this  basis,  the  CPAB  and  the  OSATMA  pretests, 
the  attitude  survey  results,  and  the  achievement  posttest 
results  were  treated  as  interval  data  in  order  that  more 
powerful  statistical  procedures  could  be  utilized. 

Statistical  Hypotheses 

The  statistical  hypotheses  relating  to  the  research 
hypotheses  stated  in  Chapter  1  were: 
1.   Student  achievement: 

V   PE  =  yC 

Hl:   ^E  *  ,JC 
The  y   and  y   are  the  adjusted  (for  covariates) 
mean  scores  of  the  intact  experimental  and  control 
groups  on  the  BASIC  achievement  test.   This  hypothesis 
was  tested  for  each  of  the  three  experiments  conducted. 
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2.   Student  attitudes  toward  ITV: 

HQ:   y  =  0 

H1:   y  f   0 

The  y  is  the  mean  score  of  all  the  students  in  the 
experimental  (ITV)  groups  who  completed  the  attitude 
survey.   A  score  of  0  on  the  survey  would  indicate  a 
neutral  attitude,  while  positive  scores  would  indicate 
degrees  of  positive  attitude;  and  negative  scores  would 
indicate  degrees  of  negative  attitude  toward  ITV. 

All  of  the  statistical  hypotheses  were  tested  at  the 
.05  level  of  significance  using  parametric  statistics. 

Measuring  Devices 

The  BASIC  achievement  posttests  were  utilized  to 
measure  the  degree  of  student  achievement  due  to  the  two 
different  treatments.   The  test  for  the  FCOMP  consisted 
of  27  items,  22  of  which  were  multiple-choice  questions 
and  5  of  which  were  questions  requiring  the  subjects  to 
write  short  computer  programs.   The  reliability  of  the 
multiple-choice  portion  of  the  test  was  found  to  be  .85 
as  determined  by  the  application  of  the  Spearman-Brown 
formula  to  split-half  results  (Magnusson,  1967) .   The 
calculations  for  the  reliability  measurements  are  shown 
in  Appendix  D. 
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The  questions  which  required  that  computer  programs 
be  written  were  not  included  in  the  measurement  of  reli- 
ability because  the  results  of  these  questions  were  sub- 
jectively graded  by  an  outside  observer.   Gulliksen 
(1950)  has  suggested  a  method  and  a  formula  for  separat- 
ing the  errors  caused  by  a  subjective  grader  from  the 
errors  associated  with  test  contents,  but  this  method 
requires  two  forms  of  the  test  and  alternate  graders. 
Administratively,  this  was  not  feasible  in  this  experi- 
ment. 

In  order  to  avoid  the  subjective  grading  problem 
encountered  in  the  SCOMP  1  and  2  experiments,  the  test 
designed  for  these  experiments  consisted  only  of 
multiple-choice  questions.   The  reliability  for  this 
test,  obtained  by  the  same  method  described  above  for 
the  FCOMP,  was  .77  (see  Appendix  E) . 

Both  tests  were  validated  for  content  validity. 
This  is  a  measure  of  whether  the  substance  or  content  of 
the  measurement  instrument  is  representative  of  the 
content  or  the  universe  of  content  of  the  property  being 
measured  (Kerlinger,  1973,  p.  458).   Both  tests  were 
thus  designed  so  that  they  included  a  representative 
sample  of  the  information  presented  in  the  course  and  so 
that  the  relevance  of  each  item  to  the  content  of  the 
course  was  high.   Appendix  F  provides  a  list  of  the 
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objectives  and  content  of  the  course  in  terms  of  BASIC 
programming  statements. 

Textbooks 

The  subjects  in  the  FCOMP  experimental  and  control 
groups  had  access  to  the  text  Basic    {Basic,    1973).   The 
SCOMP  1  subjects  used  the  text  Entering    Basic    (Sack  & 
Meadows,  1973),  while  the  SCOMP  2  subjects  used  the  text 
Programmed   Learning   Aid   for    Basic    Programming    Language 
(Brady,  Richardson  &  Hermanson,  1974). 

Statistical  Procedures 

In  all  three  of  the  experiments  comparing  the  effec- 
tiveness of  ITV  with  that  of  conventional  instruction, 
the  student  achievement  hypotheses  were  tested  using  the 
analysis  of  covariance  technique.   According  to  Hill  and 
Kerber  (1967,  p.  418),  an  analysis  of  covariance 
increases  precision  and  equates  group  means  by  employing 
supplementary,  concomitant  variables  which  are  known  to 
be  correlated  with  the  dependent  variable.   This  type  of 
analysis  also  increases  the  power  of  the  statistic  by 
reducing  within-group  variability.   The  concomitant 
variable  (covariate)  measurements  are  to  be  obtained 
prior  to  the  application  of  the  treatments;  they  are  then 
utilized  to  adjust  the  dependent  variable  measurement  by 
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eliminating  the  variability  ascribed  to  the  differences 
between  the  subjects,  as  measured  by  the  covariates. 
Campbell  and  Stanley  (1966,  p.  23)  recommended  the  use 
of  this  same  analysis  technique  to  test  the  significance 
of  differences  in  the  research  design  of  the  type  used 
for  the  experiments  in  this  study. 

Prior  to  utilizing  the  analysis  of  covariance  to 
test  the  difference  between  the  group  means,  tests  were 
made  to  insure  that  the  assumptions  underlying  the  analy- 
sis were  not  violated.   According  to  Hicks  (1973,  pp. 
266-267),  the  assumptions  that  have  to  be  met  are: 

1.  The  model  is  additive,  the  error  is  normally  and 
independently  distributed,  and  there  is  a  homogeneity  of 
variance  within  the  groups.   These  are  the  normal  assump- 
tions of  an  analysis  of  variance. 

2.  The  regression  of  the  dependent  variable  on  the 
independent  variable  is  linear. 

3.  The  slope  of  the  regression  is  not  equal  to 
zero. 

4.  The  regression  coefficients  within  each  group 
are  homogeneous. 

5.  The  treatments  given  to  the  groups  have  no 
effects  on  the  independent  variable. 
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FCOMP  Effectiveness 
Experiment 

The  results  of  the  subjects'  CPAB  and  OSATMA  pre- 
tests were  designated  as  covariates  in  the  FCOMP  experi- 
ment.  The  treatments  were  considered  the  independent 
variables,  and  the  results  of  the  BASIC  achievement  test 
were  utilized  as  the  dependent  variables. 

Covariate  data  are  of  little  value  and  should  be 
disregarded  if  the  correlation  between  the  covariates 
and  the  dependent  variable  is  very  low  (Huck,  Cormier  & 
Bounds,  1974;  Kerlinger,  1973).   Therefore,  the  correla- 
tions of  the  individual  covariates  with  the  dependent 
variable  were  determined  through  the  use  of  the  SDSU 
Statistical  Program  Library,  SPL  22.   In  addition,  the 
assumptions  of  linearity  of  the  regressions  of  the 
dependent  variables  on  the  covariates  and  the  homogeneity 
of  the  regression  coefficients  were  tested.   The  linear- 
ity of  the  regressions  was  quite  obvious  from  the 
scatter  diagrams  plotting  the  dependent  posttest  scores 
against  the  covariates  (see  Appendices  G-J) .   The  homo- 
geneity of  regression  assumption  was  checked  for  each 
experiment  by  use  of  the  following  t    test  recommended  by 
Zar  (1974,  p.  228) : 

b1  -  b2 

sb±-   b2 
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where : 


(-2      )  (q2      ) 

;       Y*Xd  Y  •  X  n 

± £L-E  +  * *_£ 

(lx2)1  (Zx2)2 


'1        "2 


and  the  pooled  residual  mean  square  is  calculated  as: 

.    z  v    _   (residual  SS)         +      (residual  SS) 

<s  Y  •  x'p - 

(residual  df )         +      (residual  df) 

with  the  subscripts  1  and  2  referring  to  the  two  regres- 
sions being  analyzed. 

The  complete  analysis  of  covariance  was  performed 
through  the  use  of  the  Biomedical  Computer  Program, 
BMD  04V  (Dixon,  1967,  pp.  525-542).   The  statistical 
model  for  this  program  is  (p.  535) : 


Y.  .  =y  +a.+  3,  (X.  ...  -X.  ,)+.  .  .+3  (X..  -X.   )+e.. 
2.J  l   1   ijl    1*1  p   aop    i#p     lj 


where : 

vr       i  th       .  , 
X.  .,  =  k   covariate 
13k 

i  =  1,  2,  .  .  .  ,  t  (Treatment  groups) 

j  =  1,  2,  .  .  .  ,  n, (Sample  size  of  the  i 

treatment  group) 

k  =  1,  2,  .  .  .  ,  p  (Covariates) 

The  adjusted  means  of  the  BASIC  achievement  posttests 

for  the  experimental  and  control  groups  were  tested  for 

significant  differences  by  use  of  an  F   test. 
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SCOMP  1  and  2  Effective- 
ness Experiments 

The  statistical  procedures  for  these  experiments 
were  similar  to  those  of  the  FCOMP  experiment.   However, 
information  derived  from  the  FCOMP  experiment  concerning 
the  relationships  of  the  two  covariates  with  the  depend- 
ent variable  made  it  possible  to  delete  the  CPAB  covar- 
iate  from  the  analysis.   The  SPL  22  Iterative  Multiple 
Regression  program  was  used  to  test  a  full  model  of  the 
regression  consisting  of  both  covariates  (CPAB  and 
OSATMA) ,  with  the  partial  model  consisting  of  the  OSATMA 
covariate  alone.   This  test  was  made  to  determine  the 
statistical  significance  of  the  addition  of  the  CPAB 
covariate  to  the  multiple  correlation  coefficient.   It 
answered  the  question:   Did  the  addition  of  the  CPAB  add 
significantly  to  the  regression  or  the  prediction  of  the 
posttest  dependent  variable  (Kerlinger  &  Pedhazur,  1973). 
The  form  of  the  F   ratio  for  this  test  was: 

R2       -  R2 

F    =      y  *  12        y  -  i    .    N  -  p  -  i 

l  -  r2   ,  „        p  -  q 

y  •  12  f   'a 


where 


R2 


R2 


, ~  =  the  multiple  correlation  coefficient 
of  the  full  model  (CPAB  and  OSATMA) 

,   =  the  multiple  correlation  coefficient 
of  the  partial  model  (OSATMA) 

N   =  the  total  number  of  cases 
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p  =   the  number  of  independent  variables 
of  the  full  model 

q  =   the  number  of  independent  variables 
of  the  partial  model 

This  test  showed  that  the  addition  of  the  CPAB 
covariate,  although  increasing  the  multiple  correlation, 
did  not  significantly  improve  it  at  the  .05  level.   Thus, 
only  the  OSATMA  was  administered  for  use  as  a  covariate 
in  these  two  experiments. 

As  in  the  case  of  the  FCOMP  experiment,  the  BIOMED 
04V  program  was  employed  to  test  the  adjusted  means  of 
the  BASIC  achievement  posttest  for  significant  differ- 
ences in  the  SCOMP  1  and  2  experiments. 

Student  Attitudes 
Toward  ITV 

The  results  of  the  ITV  attitude  survey  for  all  the 
subjects  in  the  three  experimental  (ITV)  groups  were 
pooled  to  test  the  hypothesis  that  attitudes  toward  ITV 
were  neutral.   In  the  survey  (Tarn,  Gilman,  &  Sullins, 
1971) ,  half  of  the  items  were  stated  positively  and  half 
were  stated  negatively.   Agreement  with  the  positively 
stated  items  was  evidence  of  a  favorable  attitude  toward 
ITV  and  agreement  with  the  negatively  stated  items  was 
evidence  of  an  unfavorable  attitude. 

The  survey  was  scored  by  assigning  weights  of  1  to 
5  to  the  responses  to  the  positively  stated  items  and 
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weights  of  -1  to  -5  to  the  responses  to  the  negatively 
stated  items.   Thus,  the  range  of  possible  results  for 
an  individual  survey  was  -76  to  76,  with  a  score  of  0 
being  the  neutral  point.   Scores  greater  than  0  indicated 
a  positive  attitude,  and  those  scores  less  than  0  indi- 
cated a  negative  attitude. 

The  hypothesis  was  tested  at  the  .05  level  of 
significance  using  a  t   test  as  follows: 

t   =  H^-E 

sx 

The  y  in  this  test  was  assigned  the  value  of  0  to  repre- 
sent the  neutral  attitude,  and  (n  -  2)  degrees  of  free- 
dom were  used. 


Chapter  4 

ANALYSIS  OF  DATA 

ITV  Effectiveness  Experiments 

An  analysis  of  covariance  was  performed  in  each  of 
the  three  separate  effectiveness  experiments  in  order  to 
obtain  adjusted  group  mean  scores  for  the  BASIC  achieve- 
ment posttests.   These  adjusted  mean  scores  were  then 
tested  for  significant  differences  by  means  of  an  F   test 
The  raw  data  for  these  experiments  are  presented  in 
Appendices  K-M. 

FCOMP  Experiment 

The  results  of  the  FCOMP  experiment  analysis  of 
covariance  using  both  the  OSATMA  and  CPAB  scores  as 
covariates  are  given  in  Table  2.   The  F   test  for  the 
difference  between  the  adjusted  group  means  of  posttest 
scores  showed  that  the  mean  of  the  experimental  group 
(ITV)  scores  was  significantly  different  from  the  mean 
of  the  control  group  scores,  F(l,26)  =  10.303,  p    <    .05, 
with  the  mean  of  the  ITV  group  being  higher. 

The  correlation  matrix  for  the  posttest ,  OSATMA,  and 
CPAB  scores  is  shown  in  Table  3.   These  correlations 
indicate  a  fairly  high  relationship  between  the 
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Table  2 

Analysis  of  Covariance  for  FCOMP :  Comparison 
of  Groups  on  Achievement  Posttest 

Source     df  SS  MS  F 

Between      1      622.4236     622.4236     10.3030* 
Within     26     1570.7092      60.4119 

Total       27     2193.1328 
*p  <  .05. 

Means  of  Covariates  and  Adjusted  Achievement 
Posttest  Mean  Scores 


Covariates 

Achievement  Post 

test 

Group 

OSATMA 
X 

CPAB 
X 

Unadjusted 
X 

Adjusted 
X 

Adjusted 
S.E. 

Experi- 
mental 

51.0667 

80.4000 

77.2000 

73.3979 

2.0915 

Control 

45.8000 

65.9333 

59.7333 

65.5353 

2.0915 

Table  3 

Correlation  Matrix  of  Posttest  and 
Covariate  Scores,  FCOMP  Experiment 


Test  Posttest  OSATMA  CPAB 

Posttest  1.00000  0.80216  0.75065 

OSATMA  0.80216  1.00000  0.72593 

CPAB  0.75065  0.72593  1.00000 
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covariates  and  the  dependent  variable.   The  iterative 
multiple  regression  program,  SPL  22,  using  the  two  pre- 
tests as  independent  variables  was  employed  to  analyze 
the  overall  relationship  between  the  posttest  dependent 
variable  and  the  pretests  (covariates) .   This  program 
selects  the  independent  variables  one  at  a  time  in  the 
order  of  importance  to  the  relationship.   The  criterion 
of  importance  is  based  upon  the  approximate  reduction  in 
the  error  sum  of  squares,  and  the  independent  variable 
most  important  in  this  reduction  at  any  given  step  is 
entered  into  the  regression  equation. 

As  shown  in  Table  4,  the  OSATMA  variable  entered 
the  regression  in  the  first  iteration,  providing  an  R   of 
.80216.   The  CPAB  entered  the  regression  in  the  next 
iteration,  providing  a  multiple  R   of  .83854. 

Table  4 

Summary  of  Iterative  Regression 
Analysis  for  FCOMP  Variables 

Variables 
Iteration    Entered       R  df  F  p 

1  OSATMA      .80216    1/28    50.534    <  .01 

2  OSATMA/CPAB   .83854    2/27    31.977    <  .01 

The  comparison  between  the  full  model  of  the  regres- 
sion with  both  independent  variables  and  the  partial 
model  with  only  the  OSATMA  independent  variable  showed 
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that  the  contribution  of  the  CPAB  to  the  regression  was 

not  significant. 

_   .70314  -  .64347  .  27        42798* 
*  (1,27)  1  -  .70314    1       *   ^ 

p  <  .05 

Therefore,  since  the  addition  of  the  CPAB  did  not 

significantly  contribute  at  the  .05  level  to  the  R 

obtained  with  the  OSATMA  alone,  the  CPAB  was  not  utilized 

as  a  covariate  in  the  subsequent  experiments. 

SCOMP  1  Experiment 

In  the  SCOMP  1  experiment,  the  correlation  between 
the  OSATMA  covariate  and  the  BASIC  achievement  posttest 
was  .60140.   This  correlation  was  obtained  through  the 
use  of  the  SPL  20  program.   The  F   value  for  this  correla- 
tion was  39.664,  which  was  significant  at  the  .01  level. 

The  results  of  the  analysis  of  covariance  to  deter- 
mine adjusted  group  means  are  shown  in  Table  5.   Although 
the  adjusted  mean  of  the  control  group's  posttest  scores 
was  slightly  higher  than  that  of  the  ITV  group,  the 
difference  was  not  significant:   F(l,69)  =  .503,  p  >  .05. 

SCOMP  2  Experiment 

The  correlation  between  the  OSATMA  covariate 
scores  and  the  posttest  scores  in  the  SCOMP  2  experiment 
was  .62921.   This  correlation  was  significant:   F(l,62)  = 
40.632,  p  <  .01. 
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The  results  of  the  analysis  of  covariance  are  shown 
in  Table  6.   The  adjusted  mean  of  the  ITV  group  was 
significantly  different  from  that  of  the  control  group 
F(l,61)  =  58.212,  p    <    .05,  with  the  mean  of  the  ITV 
group  being  higher.   However,  the  assumption  that  the 
content  and  emphasis  of  the  instruction  were  the  same 
for  the  control  and  experimental  groups  appeared  not  to 
be  valid.   This  will  be  discussed  fully  in  Chapter  5. 

Student  Attitudes  toward  ITV 

To  determine  the  attitude  of  students  toward  ITV  as 
a  medium  of  instruction,  an  attitude  survey  was  admin- 
istered to  only  those  students  in  the  experimental 
groups.   Of  85  surveys  administered,  70  were  returned  in 
machine-readable  form.   The  sample  mean  score  of  these 
useable  surveys  was  compared  with  an  assumed  populations 
mean  of  zero  which  would  indicate  a  neutral  attitude 
toward  ITV. 

The  statistical  method  used  to  test  the  difference 
between  the  two  means  was  a  t    test.   The  mean  score  of 
the  attitude  survey  sample  was  8.857  with  a  standard 
deviation  of  24.163.   The  results  of  the  t    test  showed 
that  there  was  a  significant  difference  between  the 
sample  mean  and  the  population  mean:   £(69)  =  3.0667, 
p  <  .05,  with  the  sample  mean  being  >  0. 
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Table  5 


Analysis  of  Covariance  for  SCOMP  1:   Comparison 
of  Groups  on  Achievement  Posttest 


Source 


df 


SS 


MS 


Between 

1 

3.7881 

3.7881 

Within 

69 

519.6228 

7.5308 

Total 

70 

523.4109 

.503* 


■p    >    .05 


Means  of  Covariate  and  Adjusted  Achievement 
Posttest  Mean  Scores 


Group 

Experimental 
Control 


Covariate 

OSATMA 

X 

46.6389 
47.2500 


Achievement  Posttest 


Unadjusted 
X 

24.7222 
24.6111 


Adjusted 
X 

24.4354 
24.8979 


Adjusted 
S.E. 

.4596 
.4596 


Table  6 


Analysis  of  Covariance  for  SCOMP  2:   Comparison 
of  Groups  on  Achievement  Posttest 


Source 


df 


SS 


MS 


Between 

Within 

Total 


1 
61 
62 


392.2578 
411.0466 
803.3044 


392.2578 
6.7385 


58.212* 


:p    <    .05 


Means  of  Covariate  and  Adjusted  Achievement 
Posttest  Mean  Scores 


Group 

Experimental 
Control 


Covariate 

OSATMA 

X 

44.3235 
45.8333 


Achievement  Posttest 


Unadjusted 
X 

22.4118 
17.9333 


Adjusted 
X 

22.6457 
17.6682 


Adjusted 
S.E. 

.4459 
.4748 


Chapter  5 
CONCLUSIONS  AND  RECOMMENDATIONS 

The  purposes  of  this  study  were  (a)  to  determine 
the  effectiveness  of  ITV  as  a  medium  for  teaching  BASIC 
programming  as  compared  with  conventional  classroom 
instruction  and  (b)  to  determine  student  attitudes 
toward  the  use  of  the  ITV  medium.   As  in  most  studies  of 
this  type,  the  problem  of  generalizability  is  an  impor- 
tant factor.   The  groups  of  subjects  selected  were 
assumed  to  be  random  samples  from  the  same  hypothetical 
parent  population.   This  population  may  be  roughly 
defined  as  consisting  of  individuals  "like  those  involved 
in  the  study."   Any  statistical  inferences  must  be  con- 
fined to  this  parent  population,  and  any  efforts  to 
extend  these  inferences  to  any  real  population  must  be 
done  on  a  judgmental  rather  than  a  statistical  basis. 

In  light  of  the  restriction  on  generalization,  the 
conclusions  drawn  from  this  study  will  be  inferred 
statistically  only  to  the  BA-180  students  at  SDSU.   How- 
ever, on  a  judgmental  basis,  it  would  seem  plausible 
that  the  relative  effects  of  the  treatments  involved  in 
this  study  and  the  student  attitude  findings  could  be 
extrapolated  to  include  other  populations  of  students. 
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Discussion  of  Findings 

ITV  Effectiveness 

In  each  of  the  effectiveness  experiments,  the 
hypothesis  tested  was  that  of  no  significant  difference 
in  the  effectiveness  of  ITV  instruction  and  conventional 
instruction  in  teaching  the  BASIC  programming  language. 
The  criterion  for  measurement  was  a  BASIC  achievement 
posttest,  and  the  statistical  method  utilized  was  the 
analysis  of  covariance. 

FCQMP  experiment.   In  the  FCOMP  experiment,  the 
null  hypothesis  of  no  difference  in  the  effectiveness  of 
the  treatments  was  rejected  (p    <    .05).   As  the  mean  score 
of  the  posttest  for  the  ITV  group  was  considerably 
higher  than  the  mean  score  for  the  conventional  control 
group,  it  may  be  inferred  that  the  ITV  was  the  more 
effective  medium  in  this  experiment. 

SCOMP  1  experiment.   Since  no  significant  difference 
between  the  treatment  means  was  found  in  the  SCOMP  1 
experiment,  the  null  hypothesis  was  accepted  (p    >  .05). 
The  fact  that  the  mean  score  for  the  ITV  group  was  no 
lower  than  that  of  the  conventional  group  indicates  that 
the  ITV  was  no  less  effective  than  the  conventional 
instruction. 
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SCOMP  2  experiment.   In  the  SCOMP  2  experiment,  the 
null  hypothesis  of  no  difference  in  the  effectiveness  of 
the  treatments  was  rejected  (p  <  .05).   The  mean  score 
of  the  ITV  group  was  higher  than  that  of  the  conventional 
group.   However,  since  there  was  evidence  that  the  con- 
ventional instruction  control  group  did  not  receive  the 
same  instructional  content  as  did  the  experimental  group, 
then  the  result  of  this  experiment  is  questionable. 

The  control  group  did  not  receive  instruction  in 
the  BASIC  programming  concepts  of  the  FOR-NEXT  and  the 
RESTORE  statements,  while  the  experimental  group  did. 
In  an  attempt  to  obtain  an  estimate  of  the  effect  of 
this  bias  on  the  posttest  mean  score  for  the  control 
group,  the  tests  for  that  group  were  rescored.   If  the 
subjects  in  the  control  group  had  correctly  answered  all 
of  the  six  questions  that  required  knowledge  of  the 
material  not  covered,  the  unadjusted  mean  score  for  the 
group  would  have  been  increased  by  3.1333  points  to  a 
new  mean  of  21.0666.   A  test  of  the  significance  of  the 
difference  between  the  new  mean  (after  rescoring)  with 
that  of  the  original  mean  of  the  experimental  group 
showed  that  there  still  was  a  significant  difference  in 
the  means,  with  the  mean  of  the  experimental  group  being 
higher,  £(62)  =  2.9893,  p  <  .05.   It  should  be  noted 
that  the  rescoring  procedure  used  tended  to  favor  the 
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control  group  since  the  experimental  group's  scores  were 
not  adjusted  to  give  them  credit  for  any  of  the  six 
questions  which  they  had  answered  incorrectly. 

Summary  of  effectiveness  experiment  findings.   The 
three  effectiveness  experiments  provided  results  of 
significant  differences  in  the  effectiveness  of  the  two 
treatments  in  two  cases  and  a  result  of  no  significant 
difference  in  one  case  (see  Table  7) .   In  both  cases 
where  significant  differences  were  noted,  the  ITV  treat- 
ment provided  higher  mean  scores  on  the  posttest. 

Student  Attitudes  toward 
ITV  Findings 

The  hypothesis  tested  in  the  attitude  portion  of 

this  study  was  that  student  attitudes  toward  ITV  are 

neutral.   This  hypothesis  was  rejected  (p  <  .05),  and  as 

the  mean  score  of  the  student  responses  to  the  attitude 

survey  was  greater  than  zero,  it  seems  plausible  that 

their  attitudes  toward  ITV  were  positive. 

General  Conclusions 

Although  some  of  the  possible  sources  of  internal 
and  external  invalidity  that  are  common  to  educational 
research  were  present  in  this  study,  many  steps  were 
taken  to  alleviate  these  sources  of  invalidity.   Thus, 
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Table  7 
Summary  of  Hypotheses  Tested 


Null 
Experiments    NX  F  Hypothesis     p 

ITV  Effectiveness 

FCOMP 

!TV  15   73.3979   in  -,no     „  .        „  „   nc 

_      ,  .    t   nt-   rococo   10.303     Reject    p  <  .05 
Conventional   15   63.5353  J        r 


SCOIIP    1 

ITV  36      24.4354 

Conventional      36      24.8979 


.503    Accept    p  >  .05 


ITV  34   22.6457   co  010     _  .   ,a      „   ._ 

58.212     Reject    p  <    .05 


SCOMP  2 
ITV 
Conventional   30   17.6682 

Student  Attitudes 

All 

ITV  70   +8.857     3.067     Reject    p    <    .05 

pi 

Hypothesis  rejected  with  reservations  due  to  bias 
introduced  through  differences  in  course  content. 

This  value  is  a  £  statistic  obtained  from  the  dif- 
ference of  the  mean  of  the  attitude  survey  results  and  a 
theoretical  distribution  with  a  mean  of  zero. 
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the  information  obtained  would  seem  to  justify  the  fol- 
lowing conclusions: 

1.  Students  can  be  taught  BASIC  computer  program- 
ming effectively  by  using  ITV  as  the  teaching  medium. 
The  evidence  is  clear  that  the  ITV  was  no    less    effective 
than  the  conventional  instruction. 

2.  As  pointed  out  by  Chu  and  Schramm  (1968,  p.  13), 
ITV  is  rarely  "used  to  carry  the  whole  weight  of  instruc- 
tion."  The  most  effective  use  of  ITV  is  as  one  part  of 
various  combinations  of  instructional  methods.   It  may 

be  concluded  that  the  performance  of  the  experimental 
groups  would  have  been  even  better  if  the  ITV  presenta- 
tion had  been  combined  with  some  degree  of  student- 
teacher  interaction  or  other  form  of  instruction. 

3.  If  not  adopted  as  a  classroom  teaching  medium, 
ITV  would  serve  as  a  valuable  method  of  providing 
remedial  or  supplementary  instruction  to  students  on  an 
individual  basis. 

4.  Student  attitudes  toward  ITV  are  not  neutral 
and,  in  fact,  the  results  of  this  study  tend  to  indicate 
that  students  have  a  slightly  positive  attitude  toward 
the  medium.   The  methodology  of  this  study  tended  to 
present  the  ITV  in  its  worst  context  in  that  the  presen- 
tation was  poor  and  there  was  no  student-teacher  inter- 
action to  enable  students  to  clarify  questions  which 
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they  may  have  had  during  the  presentation. 

Although  not  supported  by  statistical  evidence,  it 
is  the  author's  opinion  that  students  would  be  much  more 
receptive  to  the  use  of  ITV  if  it  were  to  be  used  in 
conjunction  with  other  teaching  media.   In  addition,  the 
attitudes  of  students  may  have  been  more  positive  if 
they  had  felt  that  they  had  learned  more  during  the 
presentations.   Informal  interviews  with  the  subjects  in 
the  ITV  groups  indicated  that  the  subjects  did  not 
realize  how  much  they  had  learned  until  after  they  had 
taken  the  posttest  and  had  obtained  feedback  confirming 
the  fact  that  they  had  learned  the  concepts  being  pre- 
sented by  the  ITV. 

5.   The  results  of  this  study  confirm  what  previous 
research  on  ITV  as  a  teaching  medium  has  indicated — that 
the  ITV  can  serve  as  an  efficient  and  effective  tool  of 
learning. 

Recommendations 

On  the  basis  of  the  findings  of  this  study,  the 
following  recommendations  are  made: 

1.   The  Data  Processing  Curriculum  Committee  of  the 
School  of  Business  Administration  should  give  serious 
consideration  to  the  integration  of  ITV  presentations  in 
the  BA-180  course  sections  in  order  to  reduce  the  number 
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of  instructors  required  to  teach  these  sections. 

2 .  The  Information  Systems  Department  should  set  up 
an  individual  study  carrel,  equipped  with  a  videotape 
playback  device  and  appropriate  videotapes  to  provide 
students  the  opportunity  to  obtain  supplemental  or 
remedial  instruction  in  computer  concepts  and   program- 
ming. 

3.  The  School  of  Telecommunications  and  Film 
should  be  petitioned  to  produce  a  series  of  ITV  presen- 
tations specifically  oriented  toward  the  BA-180  curricu- 
lum.  Commercial  ITV  presentations  are  available  but 
have  serious  limitations.   For  example,  the  particular 
presentation  used  in  this  study  was  expensive,  was  out- 
dated, and  was  not  one  to  which  students  could  relate 
because  of  the  dress  and  the  pedagogical  manner  of  the 
instructor. 

4.  No  further  testing  of  the  effectiveness  of  ITV 
as  a  teaching  medium  is  warranted.   Experiments  of  the 
type  presented  in  this  thesis  are  costly  and  time  consum- 
ing.  The  results  of  this  study  and  empirical  evidence 
have  shown  that  ITV  is  effective.   Any  further  efforts 
expended  on  the  subject  of  ITV  should  be  directed  toward 
its  implementation  as  part  of  a  multimedia  presentation. 
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ITV  ATTITUDE  SURVEY 


The  numerals  1  through  5  represent  attitudes  of 
strongly  agree,  agree,  uncertain,  disagree,  and  strongly 
disagree,  respectively.   Please  check  all  responses  on 
the  IBM  answer  sheet  provided. 

1.  I  am  very  fond  of  ITV  lessons. 

2.  I  don't  think  that  a  course  taught  by  ITV  can 
be  effective. 

3.  If  I  have  the  choice,  I  would  never  enroll 
again  in  an  ITV  class. 

4.  I  propose  that  the  number  of  ITV  courses  should 
be  reduced. 

5.  It  is  a  waste  of  money  to  enroll  in  an  ITV 
course. 

6.  Lessons  taught  by  ITV  can  seldom  be  as  good  as 
those  taught  in  regular  classes. 

7.  Teaching  by  ITV  should  only  be  used  when  there 
are  not  enough  teachers. 

8.  Courses  taught  by  ITV  make  me  very  eager  to 
learn. 

9.  ITV  courses  often  make  things  easier  for  me 
to  remember. 

10.  Classes  taught  by  ITV  are  very  boring. 

11.  I  would  tell  my  friends  the  usefulness  of  ITV. 

12.  ITV  classes  ignore  individual  differences  in 
the  classroom. 

13.  I  remember  much  better  things  taught  by  ITV 
than  by  regular  class  instruction. 

14.  I  think  that  I  learn  much  better  in  a  class 
taught  by  ITV  than  in  a  regular  class  taught  by  the  same 
teacher. 
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15.  More  subjects  should  be  taught  by  ITV. 

16.  It  is  a  good  sign  to  see  more  and  more  schools 
equipped  with  ITV. 

17.  I  would  advise  my  friends  not  to  take  a  course 
by  ITV  if  they  have  the  choice. 

18.  Courses  by  ITV  make  it  difficult  for  me  to  know 
what  is  happening  in  the  lesson. 

19.  No  one  can  learn  from  ITV  classes. 

20.  ITV  provides  the  best  classroom  atmosphere. 

21.  ITV  is  much  more  effective  than  conventional 
teaching. 

22.  On  the  whole,  ITV  has  been  more  helpful  than 
harmful  to  the  students. 

23.  We  should  not  spend  money  to  develop  ITV. 

24.  ITV  should  not  be  used  in  the  classroom. 

25.  ITV  is  an  asset  to  the  students. 

26.  Teacher-pupil  relationship  is  lost  in  a  class 
taught  by  ITV. 

27.  ITV  causes  students  to  be  restless  during 
class. 

28.  I  like  very  much  to  be  taught  by  ITV. 

29.  Students  should  be  encouraged  to  take  ITV 
courses. 

30.  ITV  is  too  impersonal. 

31.  Classes  taught  by  ITV  help  to  develop  a  sound 
relationship  between  the  student  and  classroom  teacher. 

32.  Courses  taught  by  ITV  cause  students  to  be  less 
interested  in  their  work. 

33.  Regular  classroom  teaching  is  much  more 
effective  than  teaching  by  ITV. 
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34.  Many  things  cannot  be  taught  effectively  by  ITV. 

35.  I  would  like  to  take  more  courses  in  ITV  if  I 
have  the  choice. 

36.  ITV  has  brought  more  resources  to  the  classroom. 

37.  Superior  instruction  is  given  by  courses  taught 
by  ITV. 

38.  I  learn  much  faster  in  ITV  courses. 


APPENDIX  B 


POSTTEST  ACHIEVEMENT  TEST  FOR 
FCOMP  EXPERIMENT 
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POSTTEST  ACHIEVEMENT  TEST  FOR 
FCOMP  EXPERIMENT 


1.  Which  of  the  following  is  not  true  about  the 
BASIC  programming  language.   Indicate  your  answer  by 
placing  a  check  mark  on  the  spaces  to  the  left. 

A.   BASIC  is  expressed  in  conventional 

English  terms. 

B.   BASIC  employs  standard  algebraic 

notations. 

C.   BASIC  requires  extensive  programming 

experience  on  the  part  of  the  student 

D.   BASIC  is  only  used  in  a  time-sharing 

system. 

2.  Simplify  the  following  expressions  by  using 
the  proper  sequence  of  mathematical  operations. 


A. 

4    +    3*    12/    (6*2)    +    3    t    2 
37 

B. 

29 

C. 

16 

D. 

25 

3.   Simplify  the  following  expressions  by  using 
the  proper  sequence  of  mathematical  operations. 


A. 

9    + 
152 

(1    +    3)     *    3    *    2    - 

-    1 

B. 

44 

C. 

21 

D. 

32 
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4.  Which  of  the  following  procedures  is  not 
required  for  the  successful  execution  of  a  BASIC 
program.   Record  your  answer  by  checking  the  appropriate 
blank  space. 

A.   Entering  a  Line  Number  as  the  first 

entry  on  a  line  of  teletype  information. 

B.   Spacing  after  the  Line  number  has  been 

entered  on  the  teletype. 

C.   Insuring  that  the  END  statement  is 

assigned  the  highest  Line  Number  in 
the  program. 

D.   Assigning  a  value  to  a  variable  before 

using  that  variable  in  a  computation. 

5.  Which  of  the  following  would  be  considered  an 
illegal  variable  in  the  BASIC  system?   Record  your  answer 
by  checking  the  appropriate  blank  space  to  the  left. 


A. 

C 

B. 

Y 

C. 

B4 

D. 

6T 

6.  The  LET  statement  is  classified  as: 

A.  An  Input  statement 

B.  An  Arithmetic  statement 

C.  An  Output  statement 

D.  A  Control  statement 

7.  The  PRINT  statement  is  classified  as: 

A.  An  Input  statement 

B.  An  Output  statement 

C.  An  Arithmetic  statement 

D.  A  Control  statement 
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8.  The  PRINT  statement  is  used  to: 

A.  Write  information  on  a  computer  file 

B.  Write  information  on  a  teletype 

C.  Place  information  in  a  storage  area 

D.  Assign  a  value  to  a  variable 

9.  The  DATA  statement  is  classified  as: 

A.  An  Input  statement 

B.  An  Output  statement 

C.  An  Arithmetic  statement 

D.  A  Control  statement 

10.  The  DATA  statement  is  always  used: 

A.  To  assign  a  value  to  a  variable 

B.  As  the  first  statement  in  a  program 

C.  To  enter  data  during  the  execution  of 

a  program 

D.  To  create  a  block  of  values 

11.  The  READ  statement  is: 

A.  An  Input  statement 

B.  An  Output  statement 

C.  An  Arithmetic  statement 

D.  A  Control  statement 

12.  Which  of  the  following  is  true  about  the  READ 
statement? 

A.  It  is  an  Input  statement 

B.  The  statement  must  always  be  used  in 

conjunction  with  the  DATA  statement 
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C.   The  READ  statement  assigns  a  value  from 

the  DATA  block  to  a  variable  in  the  READ 
statement 

D.   All  of  the  above  are  true 

13.  The  GO  TO  statement  is  classified  as: 

A.  An  Input  statement 

B.  An  Output  statement 

C.  An  Arithmetic  statement 

D.  A  Control  statement 

14.  Which  of  the  following  is  the  major  function 
of  the  GO  TO  statement? 

A.   It  changes  the  sequence  of  program 

execution 

B.   It  ends  a  program  by  directing  execution 

to  the  END  statement 

C.   Directs  the  program  to  read  another 

value  from  the  data  block 

D.   None  of  the  above  is  the  major  function 

of  the  GO  TO  statement 

15.  The  BASIC  statement  that  is  used  to  create  a 
program  loop  in  a  computer  memory  is  the: 


A. 

FOR  statement 

B. 

IF  statement 

C. 

ON  statement 

D. 

NEXT  statement 

16.   Which  of  the  following  is  true  about  the  NEXT 
statement : 

A.   It  must  always  be  used  in  conjunction 

with  the  FOR  statement 

B.   It  is  used  as  an  exit  test  for  a 

program  loop 
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C.   It  will  increment  a  counter  by  one  unless 

otherwise  specified 

D.   All  of  the  above  are  true  about  the  NEXT 

statement 

17.  The  IF  statement  is  used  to: 

A.   Direct  execution  to  a  specific  line  in 

the  program 

B.   Direct  the  program  to  one  of  two  execu- 
tion sequences 

C.   Direct  execution  to  one  of  several  lines 

in  the  program 

D.   End  the  execution  of  a  program 

18.  The  ON  statement  is  used  to: 

A.   Direct  execution  to  a  specific  line  in 

the  program 

B.   Direct  the  program  to  one  of  two 

execution  sequences 

C.   Direct  execution  to  one  of  several 

lines  in  the  program 

D.   End  the  execution  of  a  program 

19.  The  RESTORE  statement: 

A.   Is  used  to  direct  control  of  the  program 

to  the  READ  statement 

B.   Re-initializes  the  DATA  block 

C. Forms  a  BASIC  pair  with  the  IF  statement 

D.   Is  used  to  return  execution  to  a 

specified  section  of  the  data  block 

20.  Given  the  following  lines  of  BASIC  coding  and 
different  values  of  F,  determine  the  next  statement  to 
be  executed: 

15  ON  F  GO  TO  70,  90,  140,  220 
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will  be  executed 

will  be  executed 

will  be  executed 

21.   Match  the  BASIC  symbols  in  Column  B  with  the 
corresponding  mathematical  operation  or  relation  in 
Column  A.   Record  your  answers  on  the  blank  spaces  to 
the  left  of  Column  A. 


A. 

If  F  =  2,  then 

B. 

If  F  =  1,  then 

C. 

If  F  =  4,  then 

A. 

Column  A 
Division 

B. 

Grouping 

C. 

Greater  than 

D. 

or  equal  to 
Not  equal  to 

E. 

Addition 

F. 

Exponent iatio 

G. 

Subtraction 

H. 

Less  than 

I. 

Less  than  or 

equal  to 

Column  B 

1. 

V 

2. 

<  > 

3. 

+ 

4. 

+ 

5. 

/ 

6. 

<  = 

7. 

X 

8. 

(  ) 

9. 

- 

10. 

> 

11. 

¥ 

12. 

* 

13. 

< 

14. 

>   = 

J.   Multiplication 

22.   It  is  important  to  understand  the  proper 
sequence  of  mathematical  operations.   In  the  question 
below,  number  the  mathematical  operations  in  the  proper 
sequence : 

A.  Multiplication/Division 

B.  Exponentiation 

C.  Parentheses 

D.  Addition/Subtraction 
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23.   Number  the  sequence  of  execution  (i.e.,  1-4)  for 
this  BASIC  program.   Record  your  answers  on  the  blank 
spaces  to  the  left. 


A. 

42 

LET  X  =  5 

B. 

80 

PRINT  Y  +  X 

C. 

10 

LET  Y  =  4 

D. 

90 

END 

24.   Write  a  BASIC  program  using  the  LET  statement 
to  find  the  result  of  the  following  calculation: 

A  +  B  +  C 


where:  A  =  10 
B  =  5 
C  =   3 

25.  Write  the  above  program  using  DATA-READ  state- 
ments. 

26.  Write  a  program  using  FOR-NEXT-STEP  statements 
to  find  the  sum  of  the  squares  of  the  Odd   integers 
between  1  and  10. 

27.  Write  a  program  using  IF  and  GO  TO  statements 
to  find  the  sum  of  the  squares  of  All    integers  from 

1  to  5. 


APPENDIX  C 


POSTTEST  ACHIEVEMENT  TEST  FOR 
SCOMP  1  AND  2  EXPERIMENTS 


79 


POSTTEST  ACHIEVEMENT  TEST  FOR 
SCOMP  1  AND  2  EXPERIMENTS 


1.   Simplify  the  following  expression  by  using  the 
proper  sequence  of  mathematical  operations  to  obtain: 


4  +  3*12/  (6*2)  +3  +  2 


1)  37 

2)  29 

3)  16 

4)  25 


2.   Which  of  the  following  would  be  an  illegal 
variable  in  the  BASIC  system? 

1)  C 

2)  Y 

3)  B4 

4)  6T 


3.  The  DATA  statement  is  always  used: 

1)  To  assign  a  value  to  a  variance 

2)  As  the  first  statement  in  a  program 

3)  To  enter  data  during  the  execution  of  a  program 

4)  To  create  a  block  of  values 


4.  Which  of  the  following  is  the  major  function  of 
the  GO  TO  statement? 

1)  To  change  the  sequence  of  program  execution 

2)  To  end  a  program  by  directing  execution  to 

the  END  statement 

3)  To  direct  the  program  to  read  another  value 

from  the  data  block 

4)  None  of  the  above 

5.  The  BASIC  statement  or  statements  that  are  used 
to  create  a  program  loop  is  the: 

1)  FOR-NEXT 

2)  IF-THEN 

3)  ON 

4)  NEXT 
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6.   Which  of  the  following  is  true  about  the  NEXT 
statement? 

1)  It  must  be  used  in  conjunction  with  the 

FOR  statement 

2)  It  is  used  as  an  exit  test  for  a  program  loop 

3)  It  will  increment  a  counter  by  one  unless 

otherwise  specified 

4)  It  is  always  followed  by  a  variable  name 


7.   The  IF  statement  is  used  to: 

1)  Direct  execution  to  a  specific  line  in  the 

program 

2)  Direct  the  program  to  one  of  two  execution 

sequences 

3)  Direct  execution  to  one  of  several  lines  in 

the  program 

4)  End  the  execution  of  the  program 


8.   The  RESTORE  statement: 

1)  Is  used  to  direct  control  of  the  program  to 

the  READ  statement 

2)  Re-initializes  the  data  block 

3)  Forms  a  pair  with  the  IF  statement 

4)  Returns  execution  to  a  specified  section  of 

the  data  block 


9.   The  REM  statement  allows  the  user  to: 

1)  Remove  a  line  of  coding  from  the  program 

2)  Make  comments  within  the  program  to  document 

the  coding 

3)  Bypass  the  lines  of  coding  indicated  in  the 

statement 

4)  Add  data  in  storage 


10.  The  relational  operator,  <   > ,  in  the  BASIC 

language  indicates: 

1)  Equal  to  0 

2)  Not  equal  to 

3)  Less  than  or  equal  to 

4)  Exponentiation 
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11.   Simplify  the  following  expression  by  using  the 
proper  sequence  of  mathematical  operations  to  obtain  the 
value : 


9  +  (1  +  3) 


3  +  2  -  1 


1) 
2) 
3) 
4) 


152 
44 
21 
36 


12.  The  purpose  of  the  LET  statement  is  to: 

1)  Establish  the  order  of  execution  of  the  program 

2)  Read  a  data  item  from  the  data  block 

3)  Assign  a  numeric  value  to  a  variable 

4)  Output  data  on  the  CRT  or  teletype 


13.   Line  numbers  are  utilized  in  a  program  to: 

1)  Perform  arithmetic  operations  on  variables 

2)  Read  data  from  the  data  block 

3)  Enter  information  into  the  user  program 

during  execution 

4)  Indicate  the  order  in  which  statements  are 

normally  executed 


14.   The  READ  statement  is  always  used  in  conjunction 
with  the: 

1)  INPUT  statement 

2)  DATA  statement 

3)  LET  statement 

4)  GO  TO  statement 


15.   If  data  values  are  to  be  entered  from  the 
keyboard  during  the  execution  of  the  program,  the 
statement  will  be  utilized. 


1) 
2) 
3) 
4) 


DATA 
READ 
INPUT 
RESTORE 
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16.  Which  statement  listed  below  is  invalid  in 
BASIC? 

1)  LET  X  +  Y  =  C  +  1 

2)  LET  X  =  X  +  1 

3)  LET  X  =  X  +  Y 

4)  None  of  the  above  is  invalid 


17.  If  a  READ  statement  is  encountered  after  all 
the  values  in  all  the  data  statements  have  been  used, 
the  program  will: 

1)  Execute  the  statement  following  the  READ 

statement 

2)  Return  to  read  the  first  value  in  the  data 

block 

3)  Terminate  and  display  the  message  "Out  of 

Data" 

4)  Re-read  the  last  value  in  the  data  block 


18.   In  the  following  partial  program,  the  variable 
Z  will  be  assigned  the  value: 

10  READ  A 
20  READ  B 
30  READ  % 
4  0  DATA  10,  7,  5,  3,  2, 

1)  10 

2)  2 

3)  7 

4)  5 


19.   When  executed,  the  following  program  will  cause 
which  of  the  following  lines  to  be  printed? 

10  LET  X  =  2 

20  GO  TO  50 

30  LET  X  =  X  +  2  +  4 

50  PRINT  X,  X  *  X 

1)  4  2 

2)  2  4 

3)  2  8 

4)  4  8 
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20.   The  following  program  will  print  which  of  these 
results? 

10  LET  X  =  2 

20  LET  Y  =  4 

30  LET  3=0 

40  IF  X  +  Y  >  8,  THEN  60 

50  LET  2  =  Z  +  1 

60  PRINT  2 

70  END 

1)  6 

2)  60 

3)  1 

4)  5 


21.   The  following  program  will  print  which  of  these 
results? 


10 

FOR  X  = 

1  TO 

5  STEP  2 

20 

LET  Y  = 

X  +  2 

30 

PRINT  Y 

40 

NEXT  X 

50 

END 

1) 

1 

4    9 

16 

25 

2) 

1 

9   25 

3) 

1 

2    3 

4 

5 

4) 

9 

25 

22.  When  using  the  INPUT  format,  if  the  user  enters 
too  few  values  in  response  to  a  question  mark  printed  on 
the  CRT: 

1)  The  computer  will  use  the  data  that  you  entered 

2)  The  program  execution  will  halt 

3)  An  error  message  will  be  printed  on  the  CRT 

and  the  user  may  try  again 

4)  None  of  the  above 


23.   The  PRINT  statement  that  has  no  argument  follow- 
ing (e.g.,  50   Print)  will  cause  the  following  action: 

1)  Issuance  of  an  error  message 

2)  Halting  of  the  program  execution 
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3)  Printing  of  the  variable  that  was  assigned  a 

value  in  the  previous  line 

4)  Skipping  of  a  line  on  the  CRT  or  teletype 


24.   This  program  will  provide  which  of  the  follow- 
ing results? 

10  LET  X  =  4 

2  0  PRINT  X  f  2  -  4 

30  END 

1)  An  error  message 

2)  4 

3)  12 

4)  The  statement  "X  +  2  -  4" 


25.   The  use  of  the  RESTORE  statement  will  cause  the 
following  value  of  K  to  be  printed  in  this  program: 


10 

READ  X, 

Y,  8 

20 

LET  K  = 

x  +  y  +  a 

30 

RESTORE 

40 

READ  A, 

B,  C, 

50 

PRINT  K 

+  A  +  B  +  C 

60 

DATA  1, 

2,  3 

70 

END 

1) 

12 

2) 

6 

3) 

1 

2   3 

4)  The  message  "OUT  OF  DATA" 

26.   This  program  will  print  which  of  the  following 
results? 


10 

READ 

G, 

H,  I,  J 

20 

PRINT  J 

r  I,  H,  G 

30 

DATA 

1, 

3 

40 

DATA 

2, 

4 

50 

END 

1) 

1 

3 

2 

4 

2) 

1 

3 

3) 

4 

2 

3 

1 

4) 

4 

2 
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27.   This  program  will  print  which  of  the  following 
results? 

10  READ  Y,  % 

20  LET  X  =  Y  *  3 

30  IF  X  <  40  THEN  60 

4  0  PRINT  "THE  VALUE  OF  X  IS"  X 

50  STOP 

60  PRINT  Y 

70  DATA  5,6 

80  END 

1)  THE  VALUE  OF  X  IS  6  0 

2)  5 

3)  THE  VALUE  OF  X  IS  3  0 

4)  60 


28.   The  following  program  will  print  which  of  these 
results? 

10  READ  A,  B 

30  LET  X  =  A  +  B 

40  PRINT  X 

50  DATA  3,  4 

20  LET  B  =  B  i  2 

60  END 


1)  49 

2)  19 

3)  7 

4)  13 


29.   Variables  in  a  PRINT  statement  may  be  separated 
by  a  comma  or  a  semicolon.   If  a  semicolon  is  used, 
which  of  the  following  will  happen? 

1)  The  variables  will  be  printed  on  separate  lines 

2)  Only  the  first  variable  will  be  printed 

3)  The  variables  will  be  printed  with  at  least 

3  blanks  between  them 

4)  None  of  the  above 
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30.   If  the  STEP  portion  of  a  FOR  statement  is  not 
used,  the  following  will  result: 

1)  The  variable  will  be  set  to  the  initial  value 

and  then  will  step  to  the  final  value 

2)  The  variable  will  be  incremented  by  Plus  1 

3)  An  error  message  will  be  displayed 

4)  An  endless  loop  will  be  entered 


APPENDIX  D 


SPLIT-HALF  RELIABILITY  OF  FCOMP  POSTTEST 


88 


SPLIT-HALF  RELIABILITY  OF  FCOMP  POSTTEST 


Subjects 

Odd  X 

Even  Y 

X2 

Y2 

XY 

1 

7 

6 

49 

36 

42 

2 

5 

7 

25 

49 

35 

3 

6 

4 

36 

16 

24 

4 

7 

3 

49 

9 

21 

5 

11 

11 

121 

121 

121 

6 

3 

4 

9 

16 

12 

7 

4 

4 

16 

16 

16 

8 

9 

8 

81 

64 

72 

9 

7 

6 

49 

36 

42 

10 

9 

9 

81 

81 

81 

11 

5 

8 

25 

64 

40 

12 

4 

3 

16 

9 

12 

13 

10 

9 

100 

81 

90 

14 

8 

7 

64 

49 

56 

15 

6 

9 

36 

81 

54 

16 

9 

10 

81 

100 

90 

17 

3 

3 

9 

9 

9 

18 

6 

4 

36 

16 

24 

19 

7 

9 

49 

81 

63 

20 

4 

8 

16 

64 

32 

21 

11 

11 

121 

121 

121 

22 

10 

11 

100 

121 

110 

23 

9 

10 

81 

100 

90 

24 

8 

7 

64 

49 

56 

25 

9 

6 

81 

36 

54 

26 

8 

9 

64 

81 

72 

27 

6 

5 

36 

25 

30 

28 

2 

4 

4 

16 

8 

29 

9 

9 

81 

81 

81 

30 

6 

8 

36 

64 

48 

Z 

208 

212 

1616 

1692 

1606 

Product  Moment  Correlation  Coefficient: 

1606  -  (208  x  212)/30 

rxy     /(1616  -  208V30)  (1692  -  2122/30) 

Spearman-Brown  Correlation: 


2  x  .7415   _    ftcic 
rtt     1  +  .7415        D  D 


7415 


APPENDIX  E 


SPLIT-HALF  RELIABILITY  OF  SCOMP  1  AND  2  POSTTESTS 
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SPLIT-HALF  RELIABILITY  OF  SCOMP  1  AND  2  POSTTESTS 


Subjects 

Odd  X 

Even  Y 

X2 

Y2 

XY 

1 

12 

14 

144 

196 

168 

2 

15 

14 

225 

196 

210 

3 

14 

15 

196 

225 

210 

4 

12 

14 

144 

196 

168 

5 

14 

14 

196 

196 

196 

6 

8 

10 

64 

100 

80 

7 

11 

14 

121 

196 

154 

8 

11 

12 

121 

144 

108 

9 

6 

7 

36 

49 

42 

10 

12 

12 

144 

144 

144 

11 

13 

14 

169 

196 

182 

12 

11 

10 

121 

100 

110 

13 

14 

14 

196 

196 

196 

14 

13 

11 

169 

121 

143 

15 

10 

11 

100 

121 

110 

16 

14 

13 

196 

169 

182 

17 

12 

12 

144 

144 

144 

18 

13 

11 

169 

121 

143 

19 

13 

14 

169 

196 

182 

20 

14 

12 

196 

144 

168 

21 

15 

14 

225 

196 

210 

22 

14 

12 

196 

144 

168 

23 

14 

12 

196 

144 

168 

24 

14 

15 

196 

225 

210 

25 

15 

13 

225 

169 

195 

26 

11 

14 

121 

196 

154 

27 

14 

12 

196 

144 

168 

28 

12 

11 

144 

121 

132 

29 

14 

13 

196 

169 

182 

30 

12 

13 

144 

169 

156 

31 

8 

9 

64 

81 

72 

32 

15 

13 

225 

169 

195 

33 

10 

9 

100 

81 

90 

34 

14 

12 

196 

144 

168 

35 

13 

15 

169 

225 

195 

36 

13 

14 

169 

196 

182 

£ 

450 

449 

5732 

5723 

5685 
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SPLIT-HALF  RELIABILITY  OF  SCOMP  1  AND  2  POSTTESTS 

(Continued) 


Product  Moment  Correlation  Coefficient 


5685  -  (450  x  449)/36  fi„n 

rxy      /(5732  -  4502/36)  (5723  -  449z/36) 


Spearman-Brown  Correction: 


2  x  .6320   _    7 7 4 c 
rtt      1  +  .6320      *  '  '^ 


APPENDIX  F 


COURSE  CONTENT  OF  THE  BASIC  COURSE 
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COURSE  CONTENT  OF  THE  BASIC  COURSE 
Lesson  I 

1.  Components  of  the  BASIC  programming  language 

2.  Mathematical  symbols  and  notation  in  the 
BASIC  language 

3.  Sequence  of  operations 

4.  Use  of  the  CRT  terminal 

Lesson  II 

1.  Execution  procedures  for  a  BASIC  program 

2.  Use  of  the  following  BASIC  statements: 

A.  LET 

B.  PRINT 

C .  DATA 

D.  READ 

E.  INPUT 

F.  GO  TO 

Lesson  III 

1.  Corrections  of  errors  in  BASIC  programs 

2.  Modifications  of  BASIC  programs 

3.  Use  of  the  following  BASIC  statements: 

A.  FOR-NEXT 

B.  IN 

C.  ON 

D.  RESTORE 


APPENDIX  G 


SCATTER  DIAGRAM  FOR  FCOMP  EXPERIMENT 
POSTTEST  SCORES  AND  OSATMA  SCORES 


o 
o 
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SCATTER    DIAGRAM    FOR   FCOMP    EXPERIMENT 
POSTTEST    SCORES    AND    OSATMA    SCORES 


+        + 

+ 


-»•  + 


+     +  + 

+ 


o 


o 
o 


C  J 


^32. 00  iO.OO 


— T" 

40 


00 

QSPTMP 


56.00 

TEST 


— r~ 

64 


00 

SCORES 


72.00 


80-00 


APPENDIX  H 


SCATTER  DIAGRAM  FOR  FCOMP  EXPERIMENT 
POSTTEST  SCORES  AND  CPAB  SCORES 


o 
o 
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SCATTER  DIAGRAM  FOR  FCOMP  EXPERIMENT 
POSTTEST  SCORES  AND  CPAB  SCORES 


+ 


■H- 


+   +  + 


D 
O 


r'20.00 


40.00     60.00     80.00     100.00 

CPPB  TEST  SCORES 


120-00 


140.00 


APPENDIX  I 


SCATTER  DIAGRAM  FOR  SCOMP  1  EXPERIMENT 
POSTTEST  SCORES  AND  OSATMA  SCORES 
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o 
o 


o. 

CO 


o 
o 


o 
o 


o 
o 


CM 


SCATTER  DIAGRAM  FOR  SCOMP  1  EXPERIMENT 
POSTTEST  SCORES  AND  OSATMA  SCORES 


+  +  +  +  +  + 


Csi 


+    +    +  +  +  + 


V3-\  ++       +  +  +       ++  +  +  + 

CM 


+  + 


+       +  +  +  +       + 

UJO 
U 

•— o 

(/Do 

^->  ' 

Ho^  +        + 


U0  +  + 

Q-o 

CO- 


CO 

o 


t£>- 


o 
o 


■*_ 


^4^00  32-00  40-00  "         40.00         ~~5S~.00  64.00  72.00 

GSPTMfl  TEST  SCORES 


APPENDIX  J 


SCATTER  DIAGRAM  FOR  SCOMP  2  EXPERIMENT 
POSTTEST  SCORES  AND  OSATMA  SCORES 
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o 
o 

• 

en., 

CM 


o 
o 

Cs) 


o 
o 


o 
o 

r> 


o 


COO 

uj  • 

CD 


CO 


o 
o 


LO. 


D 

O 


CO 


D 

a 


SCATTER  DIAGRAM  FOR  SCOMP  2  EXPERIMENT 
POSTTEST  SCORES  AND  OSATMA  SCORES 


+  +  +++        ♦ 


+     +     + 


+     +  + 


+  + 


+  +  +  +  + 


+  -f 


+++        +  ++ 


+  + 


+  + 


"24.00  32-00 


40.00  48.00  56.00 

QSPThP  TEST  SCORES 


64.00     72.00 


APPENDIX  K 


POSTTSST,  OSATMA,  AND  CPAB  SCORES 
FOR  FCOMP  GROUPS 


pOSTTESTr  OSATMA,  AND  CPaB  SCORES 
FOR  FCOMP  GROUPS 
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SUBJECT 

POSTTEST 

OSATmA 

CPAi 

EXPERIMENTAL 

(ITV)  G^Ojp 

1 

100 

60 

116 

2 

74 

59 

70 

3 

61 

50 

85 

4 

69 

36 

70 

5 

83 

58 

82 

6 

100 

63 

109 

7 

74 

45 

70 

B 

83 

47 

82 

9 

53 

48 

56 

10 

61 

43 

44 

11 

78 

52 

90 

ia 

71 

46 

71 

13 

84 

60 

95 

14 

50 

39 

81 

15 

97 

60 

85 

CONTROL  (CONVENTIONAL)  GROUP 

l 

61 

40 

82 

2 

67 

42 

61 

3 

74 

54 

70 

4 

42 

33 

37 

5 

81 

69 

U2 

6 

66 

57 

76 

7 

64 

53 

69 

8 

57 

44 

51 

9 

66 

56 

75 

10 

64 

48 

54 

11 

61 

42 

76 

12 

39 

34 

59 

13 

60 

40 

56 

14 

54 

39 

61 

15 

40 

36 

50 

APPENDIX  L 


POSTTEST  AND  OSATMA  SCORES 
FOR  SCOMP  1  GROUPS 
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POSTTEST  AND  OSATMA  SCORES 
FOR  SCOMP  1  GROUPS 

SUBJECT  POSTTEST  qSATMA 

EXPERIMENTAL  (ITV)  GrOuP 


1  26 

2  23 

3  23 
<*  20 

5  22 

6  28 

7  29 

8  20 

9  26 

10  21 

11  26 

12  28 

13  27 

1*  28 

15  19 

16  26 

17  27 

18  la 

19  23 

20  27 

21  28 

22  25 

23  22 

IX  I9  ll 

25  23  H2 

25  25  63 

50 
60 
41 
38 
59 
55 
56 
51 
46 
47 


27  27 

28  27 

29  26 

30  21 

31  27 

32  25 

33  22 

34  22 

35  28 

36  26 


44 

36 

38 

38 

50 

56 

64 

41 

52 

47 

43 

70 

52 

44 

50 

48 

60 

38 

53 

50 

60 

41 

36 
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<4 


control  (conventional)  group 


1  29 

2  29 

3  26 


54 
49 
56 

28  £*5 

33 

36 

39 

35 

40 

58 

36 

54 

54 

40 

48 

58 

50 

41 

55 

40 

48 

48 

45 

55 

50 

45 

58 

45 

54 

55 


5  18 

6  25 

7  21 

8  13 

9  24 

10  27 

11  21 

12  28 

13  22 

14  21 

15  26 

16  25 

17  27 

18  22 

19  29 

20  26 

21  24 

22  25 

23  26 
2^  28 

25  29 

26  23 

27  27 

28  23 

29  27 

30  23 

31  17  51 

32  2b  (+7 

33  19  ^6 

3£+  26  55 

35  27  (10 

36  27  58 


APPENDIX  M 


POSTTEST  AND  OSATMA  SCORES 
FOR  SCOMP  2  GROUPS 
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POSTTEST  AMD  OSATMA  SCORES 
FOR  SCOMP  2  GROUPS 

SU3JECT  POSTTEST            OSATMA 
EXPERIMENTAL  (ITV)  G^OUP 

i  16  29 

2  28  60 

3  22  43 
**  22  50 

5  23  40 

6  20  43 

I  23  63 

8  19  42 

9  25  42 

10  26  48 

11  23  52 

12  20  31 

13  22  45 
11  14  29 

15  18  32 

16  26  55 

17  27  56 

18  29  52 

19  14  21 

20  19  45 

21  24  36 

22  23  41 

23  27  45 
21  16  45 

25  17  28 

26  23  50 

27  23  42 

28  28  51 

29  25  57 

30  24  46 

31  20  35 

32  19  44 

33  28  59 
31  19  41 
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control  (conventional)  group 

1  20  51 

2  19  44 

3  19  43 

4  19  53 

5  28  58 

6  18  51 

7  1(|  38 

8  17  34 

9  15  49 

10  16  36 

11  16  37 

12  17  39 

13  16  37 

14  11  24 

15  17  46 

16  19  57 

17  21  52 

18  16  .  46 

19  23  59 

20  23  52 

21  18  54 

22  23  44 

23  15  36 

24  21  60 

25  16  38 

26  15  43 

27  13  44 

28  14  48 

29  16  41 

30  23  58 
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ABSTRACT 

Instructional  television  (ITV)  has  been  utilized 
for  several  decades  to  present  material  in  all  areas  of 
interest  to  students  at  all  educational  levels.   Many 
evaluative  studies  have  been  conducted  to  determine  the 
effectiveness  of  ITV  as  compared  with  conventional,  face- 
to-face  instruction.   A  majority  of  these  studies  have 
produced  findings  of  no  significant  difference  in  the 
effectiveness  of  the  two  types  of  instruction.   These 
findings  indicate  that  ITV  can  be  used  as  a  substitute 
for  conventional  instruction  in  most  instances. 

A  large  proportion  of  the  faculty  resources  of  the 
Information  Systems  Department  of  the  School  of  Business 
Administration,  SDSU,  is  devoted  to  the  BA-180,  informa- 
tion processing  and  computer  programming  course.   In 
order  to  permit  a  shift  of  those  resources  to  other 
areas  of  computer  skill  training,  a  proposal  was  made  to 
study  the  use  of  ITV  for  teaching  the  computer  program- 
ming portion  of  the  BA-180  course.   This  thesis  reports 
the  results  of  the  study  conducted  to  determine  the 
effectiveness  of  ITV  in  teaching  the  BASIC  computer  pro- 
gramming language  and  to  ascertain  a  measure  of  student 
attitudes  toward  the  use  of  the  medium. 
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The  study  consisted  of  three  separate  effectiveness 
experiments  involving  166  students  and  3  instructors. 
In  each  experiment,  subjects  were  randomly  assigned  to 
experimental  and  control  groups.   The  subjects  were 
administered  pretests  in  order  to  eliminate  differences 
that  may  have  existed  in  the  mental  abilities  of  the 
groups.   The  control  groups  were  exposed  to  computer 
programming  training  by  means  of  face-to-face  instruc- 
tion, while  the  experimental  groups  received  the  same 
course  material  through  the  use  of  the  ITV  medium. 
Following  the  instructional  phase  of  the  experiments, 
achievement  posttests  were  administered  to  the  subjects. 
The  pretest  and  posttest  scores  were  then  utilized  in  an 
analysis  of  covariance  to  determine  if  there  were 
significant  differences  in  the  effectiveness  of  the 
teaching  methods. 

The  results  of  two  of  the  experiments  showed 
significant  difference  in  the  instructional  effectiveness 
of  the  two  media  with  ITV  being  more  effective.   The 
results  of  the  third  experiment  showed  that  there  was  no 
significant  difference  in  the  effectiveness  of  the  two 
media.   In  addition  to  the  effectiveness  portion  of  the 
experiments,  an  attitude  survey  was  administered  to  the 
students  in  the  experimental  (ITV)  groups  to  determine  a 
measure  of  their  attitudes  toward  the  use  of  ITV. 
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The  results  showed  that  the  students1  attitudes  were 
slightly  favorable  to  the  use  of  the  medium. 

The  main  conclusions  of  the  study  are  that  ITV  can 
effectively  be  used  to  teach  computer  programming,  and 
that  students  have  a  favorable  attitude  to  the  use  of 
ITV.   Recommendations  were  made  to  adopt  the  use  of  ITV 
in  the  classroom  and  also  to  establish  individual  learn- 
ing centers  using  the  medium  to  provide  additional 
instruction  to  students. 
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